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Chap t er 1 
INTRODUCT ION 
Re s earch ha s document e d  numerous r i sks and comp l i ­
cat ions in the u s e  o f  indwe l l ing ure thra l  cathe t er s . l In 
s p i t e  o f  thi s , indwe l l ing cathe t er s  are s t i l l  wide l y  u s ed 
f th t f ·  . 2 or e managemen 0 lncont lnence . 
Dur ing the pa s t  four decade s ,  s tud i e s  have shown 
that incont inence can be managed or r e s o lved in many 
pat ient s by u s ing in t ermi t t en t  cathet er izat ion . E ar l y  
inve s t igator s u s ed e l ab orate  s t eri l e  techni que and included 
onl y  p a t i ent s with neurogenic b l adder as  a r e su l t  o f  spinal 
d . .  3 cor lnJ ury . Later s tud i e s  showed favor ab l e  r e su l t s  in 
p a t ien t s  with incont inence o f  non - tr auma t i c  e t i o l ogy - - even 
in p a t i ent s previous l y  dependent on an indwel l ing ure thral 
IE .  W .  Kyl e , "The Comp l i cat ion s  of Indwe l l ing Cathe ­
t er s , "  P araplegi a , 6 : 1 , May , 1 96 8 / February , 1 969 . 
2C .  M .  Kunin , Detect ion , Prevent ion and Mana ement 
o f  Ur inary Tract Infect ions e . ;  P l a e p ia : Lea and 
Febiger , 1979), p .  157. 
3L .  Gut tmann , "New Hop e  for Sp ina l Cord  Suf ferer s , "  
Medica l T ime s , 7 3 : 3 1 8 - 2 6 , Novemb er , 1 94 5 ; L .  Gut tman , 
"Parapleg ia- -Management O f , "  Br i t i s h  Surgica l  Pract ice , eds . 
E .  R .  C ar l ing and J .  P .  Ro s s , Vol . 6 (S t . Lou i s , Mo . :  C .  V .  
Mo sby Co . , 1 949) , pp . 445 - 6 5 . 
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4 cathe ter . The early l i t erature on s te ri l e  t e chnique occa -
s iona l l y  men t ioned teach ing s e l f - cathe t eri zat ion to tho s e  
p a t ien t s capab l e  o f  l earning the a s e p t i c  procedure , 5 but 
thi s was apparen t l y  uncommon . 
In 1 9 7 2, Lap id e s  int roduced the u s e  o f  c le an tech-
2 
nique int e rmi t t en t  s e l f - catheterizat ion for the t reatment o f  
a divers ity  o f  b l adder dys func t ions . The re sul t s  we re 
e qu ival en t  b acterio logical l y  to  tho s e  with s ter i le t echnique 
and the s imp l icit y  o f  the procedure made i t  convenient and 
accept ab l e  to  many pat ien t s . 6 
During three  years experience as  a s t aff  nur s e  in a 
vi s i t ing nurs e a s s o c iat ion , the inve s t igator worked wi th 
nume rous  p at i ent s who u s ed indwe l l ing ure thral c athe t er s  on 
a permanent or s emi - p ermanen t  b a s i s  and t o  whom nur s ing 
vi s it s  were made s o l e ly for the purpo s e  of changing the 
catheter . Frequent l y , the cathe ter had been p l aced for 
4H .  Madersbacher and G .  We i s s t e iner , " Intermi t t ent 
Se l f - Cathet er iz at ion , An A l t ernat ive in the Treatment o f  
Neurogenic Urinary Incont inence in Women , "  European Uro logy , 
3 : 2 : 8 2 - 8 4 , F ebruary , 1 9 7 7 ; S .  K .  Yarne l l  and N .  S .  Check l e s , 
" In t ermi t tent C a the t er izat ion : Long Term Fo l l ow-Up , "  
Archive s o f  Phrs ical Med i c ine and Rehab i l i ta t i on , 5 9 : 1 1 : 4 9 1 -
9 5 ,  Novemb er , 9 78 .  
5L .  Gut tmann and H .  Franke l , "The Va lue o f  Intermi t ­
t en t  Cathe t er iz a t ion in the E ar l y  Management o f  Traumat i c 
Parap legia  and Tet rap legia , "  P araplegia ,  4 : 1 : 6 3 - 8 4 , May , 
1 9 6 6 / February , 1 9 7 7 ; S .  L .  S t over , J .  M .  Mi l l er , and C .  S .  
Nepomuceno , " In termit tent Cathe teri zat ion in P a t i ent s Previ ­
ous l y  on Indwe l l ing Cathe ter  Dra inage , "  Archive s o f  Phys ical  
Medic ine and Rehab i l i t at ion , 5 4 : 1 : 2 5 - 3 0 , January , 1973. 
6 J .  Lap ide s e t  a l . , " C l ean Technique Int ermit t ent 
S e l f - Ca the teri zat ion in the Trea tment of Ur inary Tract 
D i s ea s e , "  Journal  o f  Uro logy , 1 0 7 : 4 5 8 - 6 1 , March , 1 9 7 2 . 
incont inence without urodynamic evaluat ion . In many c a s e s , 
the indiv idual s  car ing for the p a t ient in the home were 
re spons ib l e  and comp et en t . 
The inve s t i gator read about Lap i de s ' r e s e arch as  
par t o f  gradua t e  educa t i on and was  impre s sed  wi th p o s i t ive 
re s ul t s  ob t a ined even when the pat ient had l engthy previous 
dependency on an i ndwe l l ing cathe t er . 7 The inve s t igator 
que s t ioned whether there were patien t s  with indwe l l ing 
cathe ter s l iving at home for whom thi s  a l t ernat ive had b een 
over looked and whe ther some o f  the comp e t en t  care - taker s 
3 
could  be  t aught the proc edure in ca s e s  where the pat ient was 
no t a candida t e  for s e l f - cathe t er i zat ion . 
Numerous b ene fi t s  would  r e s u l t  i f  a p at i ent were 
freed o f  an indwe l l ing urethral cathe ter by us ing inter -
mit ten t  cathe t er iz at ion : the co s t s  o f  s t er i l e  e quipment , 
p er s onne l  and transportat ion involved in cathe t er change s  
wou l d  be  e l iminated ; the nur s e s ' t ime would  be  freed  for 
o ther r e s p on s ib i l i t ie s ; medica l  comp l icat i on s  and their 
inheren t  cos t s  woul d  be aver ted ; and freedom from tub ing and 
b ag woul d  p ermi t  gre ater mob i l i t y  for the p at i en t  and 
s imp l er handl ing by the f ami l y . 
An inve s t ig a t i on wa s p l anned to  examine the r e l a ­
t ionship b e tween bact er ia in the ur ine and the u s e  o f  c le an 
techni que int ermi t t ent cathe t er i z a t ion when used  fo l lowing 
7 J .  Lap ide s e t  a l . ,  "Further Ob s ervat ions on S e l f ­
C athe t er izat ion , "  Journal o f  Uro l ogy ,  1 1 6 : 1 6 9 - 7 1 , Augus t , 
1 9 7 6 . 
4 
removal of an indwelling catheter. Previous research demon-
strated that, in the absence of symptoms, microscopic visu-
alization of bacteria in fresh, centrifuged urine sediment 
was highly predictive of growth on culture of 100,000 or 
more colonies per milliliter (ml.).8 Robins et al. sug­
gested that the reliability of microscopy for predicting 
positive culture results was further enhanced by visualizing 
leukocytes as well as bacteria.9 Since the procedure of 
microscopic examination is inexpensive and can easily be 
learned by nurses, this test could be useful in monitoring 
bacteriuria in asymptomatic patients using clean technique 
intermittent catheterization. 
Purpose 
The purpose of this study was to determlne whether 
clean technique intermittent catheterization performed by 
the patient or a competent care-taker was a safe alternative 
for adult patients with indwelling urethral catheters living 
at home. 
Research Questions 
The research questions addressed in this study 
were: 
8e. M. Kunin, "The Quantitative Significance of 
Bacteria Visualized in the Unstained Urinary Sediment," New 
En
�
land Journal of Medicine, 265:12:589-90, September 21-,--
19 1. 
9D. G .  Robins et al., "Urine Microscopy as an Aid to 
Detection of Bacteriuria," Lancet, 1:477, March 1, 1975. 
1. Does the substitution of clean technique inter­
mittent catheterization for a chronic indwelling urethral 
catheter influence asymptomatic bacteriuria? 
2 .  Was there a relationship between the visualiza­
tion of bacteria and leukocytes on microscopic exam of 
fresh, centrifuged urine sediment and asymptomatic bac­
teriuria? 
Definition of Terms 
5 
Clean technique intermittent catheterization was a 
protocol based on principles derived from the literature. 
The procedure described the insertion of a catheter into the 
urinary bladder to remove urine. The procedure was per­
formed using a clean rather than sterile technique 
(Appendix G ) . 
Selected patients referred to patients who met 
specific criteria related to personal circumstances and 
urinary tract status (see Chapter 3 ) . 
Asymptomatic bacteriuria was defined as urine from 
a patient with no clinical manifestations of urinary tract 
infection (fever, chills, nausea, vomiting, flank pain) 
which yielded results on culture of greater than or equal to 
100,000 bacterial colonies per milliliter. 
Normal renal function was assumed if normal blood 
urea nitrogen ( 6  to 2 2  mg/100 ml) and serum creatinine 
(0.4 to 1.4 mg/100 ml) values were obtained within one month 
prior to beginning the program of clean technique intermit-
tent cgtheterization. 
Conceptual Framework 
In 1957, Kass and Shneiderman10 noted strong evi-
dence that catheter insertion introduced bacteria into the 
bladder. However, urinary tract infections were much less 
common following single catheterization than following con-
6 
stant drainage by an indwelling urethral catheter. Their 
studies showed that bacteria applied to the periurethral 
epithelium of patients with indwelling catheters appeared in 
large numbers on urine culture within three days. They 
postulated that the bacteria ascended through the thin space 
between the catheter and the urethral mucosa which inevitably 
filled with greyish- green fluid within 24 hours of catheter 
placement and provided an ideal medium for bacterial multi­
plication and spread. More recent studies11 have confirmed 
that the periurethral space is the major pathway for bac-
teria1 entry into the urinary bladder. 
10E. H. Kass and L .  J. Shneiderman, "Entry of 
Bacteria into the Urinary Tracts of Patients with Inlying 
Catheters," New England Journal of Medicine, 256: 12: 556-57, 
March 21, 1957. 
11R. A. Garibaldi et al., "Meatal Colonization 
and Catheter-Associated Bacteriuria," New England Journal 
of Medicine, 303: 6: 316-18, August 7, 1980. 
7 
Research by Cox and Hinman12 showed that the normal 
bladder was inherently resistant to infection. This resist-
ance, which they called the "bladder defense mechanism" was 
the resul t of two factors: bladder emptying, and the destruc­
tion of bacteria by an antibacterial action of the bladder. 
The study presented in this thesis was designed to 
test whether by removing the indwelling catheter and empty­
ing the bladder at regular intervals by clean technique 
intermittent catheterization and/or natural voiding, the 
bladder defense mechanism would influence the occurrence of 
asymptomatic bacteriuria. 
Orem stated that, 
Nursing's health dimension is derived from its 
self- care focus. Self-care, if it is to be posi­
tively therapeutic, helps sustain life processes, 
maintain integrated functioning, promote normal 
growth and development, and prevent or control 
disease and disability and their effects.13 
In this study, patients were taught the self- care measures 
involved in clean technique intermittent catheterization to 
prevent the complications and disability associated with an 
indwelling urethral catheter. 
Assumptions 
The investigator made the following assumptions in 
conducting this study: 
12C. E. Cox and F .  Hinman, "Experiments with Induced 
Bacteriuria, Vesical Emptying and Bacterial Growth on the 
Mechanism of Bladder Defense to Infection," Journal of 
Urology, 86:739, December, 1961. 
l3D. Orem, Nursing: Concepts of Practice (New York: 
McGraw- Hill Book Company, 1971), p. 41. 
8 
1 .  An interim of two hours between specimen collec­
tion and culture or urinalysis would not permit a signifi­
cant distortion in or among results. 
2 .  The investigator was competent in performing 
microscopic exam of urine. 
3 .  Results of urine cultures reflected accurate 
measurement of bacteria in the urine. 
4 .  Blood urea nitrogen and serum creatinine levels 
were an adequate measurement of renal function. 
Delimitations 
The delimitations imposed on the study were: 
1 .  The sample was delimited to patients receiving 
services within a three- month time period and to patients 
living within the metropolitan area. 
2 .  Long- term follow-up was not done. 
3 .  Only a small number of adult patients were 
accepted into the study; therefore, results could not be 
generalized to other populations or age groups. 
unknown. 
Limitations 
The study was limited by the following conditions: 
1 .  The urodynamic status of the patients was 
2 .  The intervention procedure was highly indivi­
dualized because of inherent patient differences. The case 
study approach used facilitates the individualization of 
care but does not result in comparable data between cases. 
Chapter 2 
REVIEW OF THE LITERATURE 
Introduction 
The review of literature was divided into sections 
on incontinence, the indwelling urethral catheter, and inter-
mittent catheterization. The purpose of the first section 
was to present a brief overview of incontinence and its 
causes, thereby providing a profile of the individual who �s 
a candidate for having an indwelling urethral catheter. The 
second section reviewed risks and complications associated 
with the indwelling catheter and presented the varying views 
on indications for its use. The final section gave a brief 
history of the use of intermittent catheterization and detailed 
the pioneering work of Dr. Ludwig Guttmann. It concluded 
with a review of research by Lapides and others on the safety 
of using a non-sterile technique for this procedure. 
Incontinence 
The indwelling urinary catheter plays an essential 
role �n modern medical care. According to Kunin,
l it is 
lC. M. Kunin, Detection, Prevention and Mana ement 
of urinarr Tract Infections e .; P i a  e phia: Lea and 
Febiger, 979), p. 15 7 . 
9 
10 
widely used to relieve temporary anatomic or physiologic 
urinary obstruction, facilitate healing following surgery 
involving the urethra or surrounding structures, provide a 
means by which urinary output can be measured accurately in 
seriously ill patients, and maintain a dry environment for 
comatose or incontinent patients. It was reasonable to 
assume that management of incontinence was the most likely 
reason for an indwelling urethral catheter to be placed in 
the patient living at home. 
Urinary incontinence was defined as "failure of vol-
untary control of the vesical and urethral sphincters, with 
constant or frequent passage of urine.,,2 A very common eti­
ology of incontinence is neurogenic bladder.3 In order to 
understand the basic types of neurogenic bladder, one must 
first understand normal micturition. 
Simply stated, micturition occurs as follows: the 
muscular" bladder wall contains stretch receptors; these 
nerve endings respond to the expanding volume of urine in 
the bladder by sending sensory impulses to the sacral blad-
der center at S2- 4' From the sacral bladder center, motor 
fibers return to the bladder wall causing a contractile 
response during which the urine is expelled through the 
2"incontinence, urinary," Dorland's Illustrated 
Medical Dictionary (25th ed.; Philadelphia: W .  B. Saunders, 
1974). 
3J. C. Brocklehurst, "The Causes and Management of 
Incontinence in the Elderly," Nursit1;,g Mirror Supplement, 
l44:15:xi, April 14, 1977. 
urethra. This forms the spinal reflex arc which can be 
effective in emptying the bladder but is without voluntary 
control. Voluntary control of micturition comes from the 
11 
cortical bladder center in the frontal cortex. Impulses 
reach the cortical bladder center by passing through the 
sacral bladder center. More specifically, the sensation of 
bladder filling is passed to the cortex by way of afferent 
fibers from the sacral bladder center. The cortex then 
interprets the signal in terms of whether or not the time is 
appropriate for voiding; if it is not, an inhibitory signal 
is sent to the sacral center by efferent tracts, effectively 
interfering with the reflex arc and postponing urination. 
When the time is appropriate, the cortical bladder center 
sends impulses to the bladder via the sacral center initiat­
ing the relaxation of the external sphincter and stimulating 
bladder wall contraction.4 
Neurogenic bladder dysfunction was divided into the 
general categories of upper motor neuron lesions and lower 
motor neuron lesions. Each general category consists of 
several bladder types according to the exact site of the 
'l'esion. The types described are simplified models to aid 
understanding. In a clinical situation, lesions are fre-
5 quently of mixed types. A chart in Appendix A provides a 
4 Ibid. 
5N. E. Peterson, "Adult Neurogenic Bladder Dysfunc­
tion," GU, 25, May, 1 9 7 9 . 
1 2  
reference list of the types of neurogenic bladder and assoc­
iated etiologies. 
Upper motor neuron bladders are of either the unin-
hibited or reflex types. Both involve lesions above the 
sacral cord center, thus leaving the spinal reflex arc 
intact. 
In the uninhibited neurogenic bladder, there is 
interruption of the inhibitory signals from the cortex. Sen­
sations of frequency and urgency are present, but the indi­
vidual lacks the ability to postpone micturition voluntarily 
because of the absence of reflex arc inhibition. Therefore, 
small volumes of urine are expelled frequently with little 
time lapse between perceived sensation of urgency and actual 
voiding. This is quite common in older individuals with 
b 1 · 1 · k 6 cere ra arter�osc eros�s or stro e. 
The reflex or "spastic" neurogenic bladder, also an 
upper motor neuron type, is characterized by involuntary 
reflex voiding without bladder sensation. In this type, the 
lesion lies between the sacral and cortical centers and 
interrupts sensory as well as inhibitory impulses. Spinal 
7 cord injury is a frequent etiology of this type. In some 
cases of upper motor neuron bladder, the external sphincter 
is also spastic, leading to incomplete bladder emptying.8 
6Ibid., pp. 2 4 - 2 5 . 
7 Ibid. 
8L. Delehanty and V .  Stravino, "Achieving Bladder 
Control," American Journal of Nursing, 7 0 : 2 : 3 1 3 , February, 
1 9 7 0 . 
1 3  
The patient with reflex or automatic type bladder 
may be able to initiate micturition prior to the period of 
automatic urination by stimulating so-called trigger areas. 
These areas may be located along the inner aspects of the 
thigh, or along the lower abdomen and can be triggered by 
manual brushing or pinching. Anal stimulation or pulling 
on pubic hair may also cause bladder contraction. 
Lower motor neuron bladders were categorized as 
sensory neurogenic, autonomic or "flaccid" neurogenic, or 
motor paralytic types. All involve lesions directly affect­
ing the spinal reflex arc. 
In the sensory neurogenic bladder, the sensory limb 
of the spinal reflex arc is interrupted. Because the sen-
sory impulse is absent, there is no input to stimulate a 
response in the motor limb. The individual experiences 
reduced or absent sensation of bladder fullness, the absence 
of voiding contractions, and a subsequent urinary retention 
with increased bladder capacity. After maximum distention 
is reached, dribbling occurs as an overflow incontinence. 
There are numerous causes, including diabetes mellitus, 
mUltiple sclerosis and pernicious anemia.9 
The autonomic or "flaccid" type of neurogenic blad-
der involves interruption of both the sensory and motor 
limbs of the spinal reflex arc causing both absent bladder 
sensation and the inability to initiate voiding. In this 
9peterson, loco cit. 
type , the ind ividua l may be ab l e  to use Crede or Valsa lva 
maneuvers to exp e l  ur ine . Over f l ow incon t inence is again 
characteristic .  Cord tumor , trauma or abcess and sp ina 
b · f · d th t ·  1 . 1 0  � � a are among e e �o og�es . 
The motor p ar a l yti c b l adder is asso c i ated wi th a 
l esion invo lving the motor l imb o f  the sp ina l  re f l ex arc . 
As a result ,  the indivi dual experiences pa inful ur inary 
retention and overf l ow . Cord trauma , sp ina b i f ida and 
mUltip l e  sc l erosis are possib l e  c auses . l l  
An additional type o f  dysfunction whi ch may be 
responsib l e  for inc ontinenc e  is the decompensated b l adder . 
In this type , there is g eneral l y  an increase in b l adder 
c apacity  wi th inadequate emptying due to non-neurogenic 
obstruction o f  ur ine f low from the b l adder . S ensation is 
intact . Etio logy may inc lude such things as bowe l impac ­
t ion , b en ign prostat ic  hypertrophy , or psychog enic fac tors 
h 1 . f . d ·  1 2  suc as vo untary �n r equent vo � �ng . 
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Incontinence in the young or middl e  aged  adu l t  
usual ly c an b e  exp l a ined on the b asis o f  neurogenic b l adder 
from i l lness or inj ur y . However , incontinence in the aged 
1 0 Ib id . 
l l Ib id . 
l 2R .  J .  MacGregor and A .  C .  Diokno , "Se l f ­
Cather i z ation for Decompensated B ladder : A Review o f  1 0 0  
Cases , "  Journa l o f  Uro l ogy ,  1 2 2 : 6 0 3 , Novemb er , 1 9 7 9 ; J .  C .  
Brocklehurst , "The Causes and Management o f  Incontinence in 
the E lder ly , "  Nursing Mirror Supplement , 144 : 1 5 : xv , Apr i l  14 , 
1 9 7 7 . 
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has additional etiological c omponents . Mandelstam stated 
that one o f  three  persons alive at age 65 wil l experience 
inc ontinence  at some time in the r emainder o f  their life . 13 
Lowenthal stated that , o f  the incontinent p atients he 
studied in a c hronic disease hospita l , 85 percent were 65 
years of age or older , and 80 percent had no physio logic 
reason for their c ondition . 1 4  
The non-neurogenic components o f  incontinen ce in the 
elderly wer e  grouped as physical , psychological , and environ­
mental . An overview o f  e a ch follows . 
Physic al r easons for in continen ce in the e lder l y  
were numerous . S ome were associated with the normal aging 
pro cess . Rese ar ch showed that the normal adult b ladder he ld 
5 0 0  to 6 0 0  milliliters (ml . ) 1 5  with about 0 . 5  ml . residual 
. f 1 1 · . . .  1 6  ur �ne 0 ow�ng m�ctur �t�on . However , normal b ladder 
capacity diminishes with age . Ac cording to Hall , normal 
p eople b etween the ages o f  6 0  and 8 0  years o f  age usually 
have a b ladder capacity o f  approximately 350 ml . and a 
residual ur ine o f  less than 1 0  mI . ;  after age 8 0 , bladder 
capacity drops to an average of 30 0  mI . with a r esidual urine 
l3D .  Mandelstam , "Support for the Incontinent 
Patient , "  Nursing Mirror Supplement , l44 : l5 : xix , April 1 4 , 
1 9 7 7 . 
1 4M .  Lowenthal , "Nobody Wants the Incontinent , "  RN , 
21 : 1 : 83 , J anuary , 1 958 . 
1 5M .  R .  P .  Hal l , "Treatment o f  the Uninhib ited 
B ladder , "  Nursing Times ,  75 : 42 : 1 8 06 , October 1 8 , 1 9 7 9 . 
l6F .  Hinman , "Residual Urine Vo lume in Normal Male 
Sub je cts , "  J ournal o f  Urology , 9 7 : 645 , April , 1 9 6 7 . 
1 6  
o f  1 5  ml . The decrease in b l adder c apac ity  inheren t l y  
resu l t s  in increased frequency o f  vo iding . The incr ease �n 
residual ur ine predisposes the aging individual to  b ac -
ter iur i a  and ur inary tract  in fe ction , exacerb at ing fr equency 
1 7  and urgenc y . This is o f ten compounded b y  the dec ision on 
the p ar t  o f  the ind ividual to  reduce f luid int ake in an 
e f fort  t o  lessen the fr equency ,  paradoxical ly c oncentrating 
the ur ine and further irr i tating the b ladder l ining . 1 8  Two 
authors c i ted  exp er iences in whi ch inadequate f luid int ake 
was the pr imary cause o f  the incon t inence , no t ing that the 
incon t inen ce r eso lved comp le t e ly when f luid in t ake was 
. d 1 9  �n crease . Atrophic vaginitis c auses incont inence in some 
e lder l y  women due to  i ts asso c i ation with a b ac ter i a l  
h . . 2 0  ure t  r �t�s . 
It is no t un common for stress incont inence to  occur 
in e l der l y  women as a result o f  r e l axed perineal suppor t 
structures . Characterist ic a l l y , a sma l l  amoun t o f  ur ine �s 
forced  through the urethr a at  the time o f  a provo ca t ive 
stimulus such as coughing or straining . This may a lso o ccur 
l 7 Hal l , l o c o c it .  
l 8p .  Lowthian , "Frequent Hi c tur ition and its S igni f ­
icance , "  Nur sing T imes , 7 3 : 4 6 : 1 8 1 2 , November 1 7 , 197 7 . 
1 9J .  S axon , "Te chniques o f  Bowe l and B l adder Train­
ing , "  Amer ican Journa l  of Nursing , 6 2 : 1 : 7 0 ,  J anuary , 197 0 ; 
E .  M .  Kick ,  "Rx. for Incont inence , "  Amer ican Nurses ' Asso c i a ­
t i on C l inical  Sessions - Detr o it 1972 (New York :  Apple ton ­
Century- Crofts , 1972) , p .  46. 
2 0J .  C .  Brocklehurst , "The B l adder , "  Textbook o f  
Ger iatr ic  Medic ine and Geront o lo , ed . J .  C .  Brocklehurst 
e . ;  New Yor : C urc i Liv ingstone , 197 8 ) , p. 3 2 1 . 
1 7  
In younger women following childbirth or for no apparent 
reason. 
Pharmacologic factors may contribute and are often 
overlooked. Large numbers of elderly people are taking 
antihypertensive diuretics. If they are taken in the even­
ing, frequency and incontinence can ensue during the period 
of peak diuresis. Indiscreet administration of sedatives 
can also play a part in incontinence by diminishing physical 
and mental responses to the sensation of bladder filling. 
Several authors addressed the psychologic aspects of 
incontinence. Incontinence has long been accepted as a part 
of aging by individuals caring for the elderly; not infre­
quently, this attitude is adopted by the elderly person in a 
self-fulfilling prophecy of the label.2l Lowenthal noted 
that chronically ill patients who are incontinent frequently 
are thin and frail. He postulated that there are times when 
such patients fail to bring their need to urinate to the 
attention of their care-takers until after the fact, fearing 
the discomforts of bedpans and rough handling.22 Senility 
and psychosis may also contribute to incontinence in the 
older individual.23 
21T. Wells, 1 97 5 , p. 190 8 ; E .  M. Kick, 197 2 , p. 45 ; 
L. Spiro, "Bladder Training for the Incontinent Patient," 
Journal of Gerontolo
�
ical Nursing, 4 : 3 : 34 ,  June, 197 � ; .J. X. 
Maney, "A Behavior T erapy Approach to Bladder Retralnlng, 
Nursing Clinics of North America, 1 1 : 1 : 1 8 0 - 81 , March, 197 6 . 
22 Lowenthal, loco cit. 
23 . d H Ch· . " Gl A S ·lk J. Brldgewater an . rlstle, yrne - l 
Purse," Nursing Mirror, 1 39 : 4 : 5 8 ,  June 26, 197 4 . 
Environmenta l c ircumstances can make a difference 
between independent vo iding and incontinenc e .  Corr ect bed 
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he ight , c l oth ing that can easi l y  b e  remove d ,  and physi cal  
proximity of  to i l et fac i l ities are among many such factors . 
The Indwe l l ing Urethral  Catheter 
Risks and Compl ications 
Kyl e  c ited evidence that indwe l l ing urethra l  cathe -
ter s  have b een used in var ious forms for many c entur ies and 
have a lways b e en assoc iated with the comp l i c ations o f  trauma 
and infection . Trauma inc luded damage to the ur ethra dur ing 
insertion , l ong - term e f fects o f  l o c a l  pressure and irr ita -
tion , particular ly obstruction o f  the g l ands opening into 
the urethra , and sensitiv ity reactions to the substance o f  
the catheter , a l l  potentia l l y  l eading to str icture forma -
tion , l o c a l  ab cesses or f istu l ae . Because the indwe l l ing 
urethra l  catheter is used in patients who are primar i ly in 
the r ecumb ent position which fai l s  to a l low adequate drain -
age , b acter i a  mUl tip ly  in the residual ur ine causing infe c ­
. 2 4  tlon . 
In gather ing data from 40 0 sp ina l cord inj ured 
patients over a period of 10 years , Hardy re lated the same 
l o c a l  comp l ications to the indwe l l ing urethra l  catheter as 
Kyl e  and added the ob servation that calcu lus formation was 
considerab ly  more frequent in patients with indwe l l ing 
24E .  W .  Kyl e , "The Comp l i c ations of Indwe l l ing Cath­
eters , " Paraplegi a , 6 : 1 ,  May , 1 96 8 / February , 1 969 . 
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catheters as compared to  those using intermi t t ent cathe teri­
z a t ion . 2 5  Asco l i  denounced the l ong - term use o f  indwe l l ing 
ure thr a l  c a the t ers , espec i a l l y  in those pat ients with high 
l eve l sp ina l cord le sions , stat ing that there was a great  
r i sk of  the b l adder becoming sma l l , sc l ero t i c  and uneducable .  
This c ou l d  resu l t  fur ther �n paroxysma l  hyper tension if  the 
b l  dd · t t d d ·  d 2 6  a e r  wer e  perm� e to  �st en . 
The most no ted r isk in the use o f  indwe l l ing ur e thra l  
cathe t er s  was the inevitab l e  b a c t er iur ia with a sign i f i ­
c ant l y  higher inc idence o f  ur inary trac t infe c t ion . In 
195 6 , Kass pub l ished a study in whi ch he found that , us�ng 
1 0 0 , 0 0 0  b ac t er ia per ml . as the divid ing l ine be tween con-
taminat i on and inf e c t ion , 95 percen t  o f  patients with in ly-
ing cathe t ers and open dra inage systems deve loped infect ion 
wi thin 96 hour s , most of them within the f irst 24 hours . 2 7  
In a c l assi c 1 95 8  editor ia l , Beeson condemned the use o f  the 
c athe t er to o b t ain ur ine spec imens or for the convenience o f  
nurses o r  physi c ians on the b asis that the resu l t ing bac -
. . d ·  d h ·  1 h · · 2 8  t er �ur �a pre �spose t e pat �ent to  pye onep r �t �s . 
2 5A .  G .  Hardy , "Comp l icat ions o f  the Indwe l l ing 
Ure thral  Cathe t er , "  P arapl egia , 6 : 7 ,  May , 196 8 / February , 
1 96 9 . 
2 6R .  Asco l i , "The Indwel l ing Cathe ter in Par a ­
p l eg i cs , "  P arapl egia , 6 : 1 7 ,  May , 1 96 8 / February , 1969 . 
2 7 E .  H .  Kass , "Asymp toma t ic Infe c t ions o f  the Urinary 
Trac t , "  Transact ions of the Assoc iat ion of Amer ican Physi ­
c ians , 69 : 60 ,  1956 . 
2 8p .  B .  Beeson , "The Case Against the Cathe t er , "  
Amer i c an Journal o f  Medic ine , 24 : 1 : 1 - 3, January , 195 8 . 
It  is important to rea l i ze that it was not until 
1 9 6 6  that ster i l e  c lo sed drainage systems for indwe l l ing 
urethra l  catheters we re wide ly  used . Pr ior to that time , 
most dra inage tub es led  from the c atheter to open ur ine 
2 0  
co l l ection bottl e s .  In 1 9 6 6 , Kunin pub l ished a study o f  6 7 5  
patients whose in itial  ur ine was ster i l e  whi ch demonstrated 
that b y  using a ster i l e c l osed drainage system , the time 
requ ired for 5 0  p er c ent o f  pati ents to become infecte d  was 
1 3  d h l f  d . f 1 d 1 1  d . 1 2 9  an one - a ays �n ema es an ays �n rna es . 
This was a c onsiderab l e  improvement when compared to Kass ' 
f i gures in 1 9 5 6 , but the b ene f its were r e a l i z e d  only  �n 
short- term use o f  the indwe l l ing c atheter . 
Controversy Regar d ing Use 
There has b een considerab le  c ontroversy over the use 
f h h . B ' d ' . 1 3 0 . 1 9 5 8 d o t e cat eter s�nc e eeson s e �tor�a �n con emn -
ing its use for the purpose o f  conven�ence or for obta ining 
ur ine spe c imens . S ever a l  authors supporte d  Beeson ' s  view . 
Kick expressed the view that the indwe l l ing urethra l  cathe ­
ter shoul d  never b e  use d so l e ly for the purpose o f  keep ing 
3 1  the patient dry . Maney stated that it was poor j udgment 
2 9C .  M .  Kun in , "Prevention o f  Catheter - Induced 
Ur inary Tract Infections by Ster i l e  C losed Drainage , "  New 
Engl and Journa l o f  Med ic ine , 2 7 4 : 2 1 : 1 1 5 5 - 1 1 6 1 , May 2 6 , -r96 6 . 
3 0Beeson , loco c it .  
3 1E .  M .  Kick , "Rx for Incontinence , "  Amer ic an 
Nurses ' Assoc i ation C l in ica l Sessions, Detroit 1972 (New 
York : App l eton - C entury - Crofts , 1972) , p .  45 . 
to, use a c atheter for incontinence . 32 Mande 1stam took a 
more moderate view , stating that a l though the indwe l ling 
oatheter should never be used without c onsideration o f  the 
risks invo lved , its use was warranted in the c ase o f  
intractab l e  inc ontinence . "I f catheter i z ation enab les 
e l der l y  p atien ts to be d ischarged from the hosp ita l , and 
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re l atives are ab l e  to c op e , "  stated Mande l stam , "then the 
risks o f  infection must b e  b a l anced against the b ene f its o f  
b e ing ab l e  to spend the ir l ast years a t  home . ,,33 
In 1 9 6 9 , a group o f  physi c i ans pub l ished a de fense 
o f  the discr iminating use o f  the c atheter , arguing that a 
"catheter parano i a" had deve loped among physic i ans fo l lowing 
Beeson ' s  edito r i a l  1 1  years ear l ier and that as a resu lt , 
catheters wer e  b e ing avo i de d  at a l l costs . This , they 
stated , oversimp l i fied a c omp l ex issue and carr ied inherent 
. k . h h " d  d "  d" d 34 r �s s �n c ases w er e  c at eters wer e  �n ee �n � c ate . 
Other s  also took a mor e  positive stand toward 
indwel l ing urethra l  catheter use . Kunin viewed the indwe l l ­
{ng c atheter as an essentia l  p art o f  modern medical  c ar e , 
1 · " 1 . d '  . f '  35 �st�ng severa �n � cat�ons or �ts use . Brocklehurst 
32J .  Y .  Maney , "A B ehavioral  Therapy Approach to 
Bladder Retraining , "  Nursing C l inics o f  North Amer i c a , 1 1: 
1:1 7 9 ,  March , 1 9 7 6 . 
33D .  Mande l stam , "Support for the Incontinent 
Patient , "  Nursing Mirror Suppl ement , l44:l5:xx i , Apr i l  1 4 , 
1 9 7 7 . 
34 " P .  D .  Gu�nan 
Against the C atheter ' :  
1 0 1:9 09 - 13 , June , 1 9 6 9 . 
et a l . ,  "The Case Aga inst ' The C ase 
Initi a l  Report , "  J ournal o f  Uro l ogy , 
35Kunin , Ope c it . , p .  1 155 .  
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s tated that indwe l l ing cathe ter u s e  on a permanent or s emi­
penmanent bas i s  i s  appropr iate in the management o f  per ­
s i s t ent incont inence in parap l eg ic s and e l der ly per s ons. He 
fur ther s tated that there were two type s o f  incon t inence in 
w.hich the indwe l l ing cathe ter may be u s ed--in the atonic 
b ladder where there i s  retention and overf l ow and in the 
cas e  o f  r e f l ex neurogenic, uninhib i t e d  neurogenic and s ome 
un s tab l e  b ladder s as s o c iated with unc ontro l lab le b ladder 
. 36 con trac tl.ons .  
Int ermi t t ent Catheterizat ion 
Gut tmann and Re s earch on St er i l e 
Technique 
Int ermittent cathet er i zat ion was f ir s t  wide ly used 
in the treatment of sp inal cord inj ured pat i en t s  in Wor l d  
War I. The cathe t er wa s pas s ed as s oon as po s s ib l e  after 
inj ury wi thout regard for a s ep s i s .  Repeat cathe ter i zations 
were done only a s  c ircums tances permit ted while transpor t ing 
the inj ured to ho sp i tal s. The hour s whi ch lap s ed b e tween 
cathe ter i zat ion s  l e d  frequent ly to overdi s t ention o f  the 
b ladder and gro s s  infect ion. 37 As a result, 8 0  percent o f  
pat ient s died o f  ur inary s ep s is, 38  and many phy s ic ian s  
36J. C .  Brocklehur s t, "The Management o f  Indwe l l ing 
Catheters, " Br i t i sh Journal of Uro logy, 50:2:102 , Apr i l, 
1978. 
3 7 J. Thomson -Walker, "The Treatment o f  the B ladder 
in Sp inal Inj ur i e s  in War, " Brit i s h  Journal of Uro logy, 9: 
2 2 0, 1937. 
3 8 Ib id. , p. 219 . 
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b e l ieved that intermittent c atheter i z ation , in and o f  itse l f , 
was responsib l e . 3 9  
I t  was not unti l the 1 9 4 0 ' s  that Dr . Ludwig Guttmann 
r e introduced  intermittent catheter i zation as a desirab le  
method o f  managing the initia l  period of  shock fo l lowing 
sp inal cord inj ury . One maj or advantage o f  using intermit­
tent cathete r i z ation was that it a l l owed the urethra l  tis-
sue , vulnerab l e  to breakdown and f istula  formation dur ing 
the stage o f  sho ck , to be free o f  continuous pressure from 
a fore ign body . It a lso a l lowed intermittent b ladder dis-
tention , thereby stimul ating an ear l ier return of b ladder 
function . 4 0  In 1 94 6 , Guttmann reported that by using a com-
b ination of intermittent c atheter iz ation and b l adder irr iga -
tion with an antiseptic so lution , he had rendered ster i l e  
sever a l  c ases o f  infe cted ur ine . 4 l  
3 9R .  E .  Han l on , "Treatment o f  Urinary Incontinence 
in Vesical  P ar a l ysis , "  Journa l  of Uro l ogy , 5 3 : 5 7 3 , Apr i l , 
1 94 5 ;  G .  C .  Prather , "Sp inal Cord Inj ur ies : Car e  o f  the 
B ladder , "  Journa l  o f  Uro l ogy ,  5 7 : 1 8 ,  January , 1 9 5 7 . 
4 0L .  Guttmann , "New Hope for Sp inal Cord Sufferers , "  
Med i c a l T imes , 7 3 : 3 18 - 2 6 , Novemb er , 1 9 45;  Guttmann , "Reha ­
bilitation After Inj ur ies to the Spinal Cord and Cauda 
Equina , "  Br itish Journa l o f  Physi c a l  Med i c ine and Industr ial 
Hygi ene , 9:5:130-37, September - October , �946; Guttman� , 
"Discussion on the Treatment and Prognos�s o f  Traumat�c 
Parap l e g i a , "  Proceedin s o f  the Ro a l  Soc iet o f  Medicine , 
40 : 2 1 9 - 2 5 , Dec em er , ; Guttmann , arap eg�a - -Manage -
ment O f , "  Br itish Surgic a l  Practice , eds . E .  R .  Car l ing and 
J .  P .  Ross , Vol . 6, (St . Louis , Mo . :  C .  V .  Mosby Co . ,  1 94 9 ) , 
pp . 445 - 6 5; Guttmann , "Initi a l  Treatment o f  Tr a�a� ic P ara ­
p l eg ia , "  Proceedings o f  the Royal Soc iety o f  Med�c�ne , 4 7 : 
1 1 0 3 - 1 1 0 9 , June 19, 1954. 
41L .  Guttmann , S eptemb er / October , 1 94 6 , p .  1 3 3 . 
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Guttmann ' s  method of  intermittent catheter i zation 
invo lved an e l ab orate "non - touch" technique using ster i l e  
gowns , masks , g l oves and forceps . I t  was performed only  by 
physic ians and l ater , in some c ircumstances , by patients who 
were ab l e  to l e arn the procedure . Frequency o f  catheter i z a ­
tion was every e ight to 1 2  hours . F luid intake was adj usted 
so that ur ine vo lume never exceeded 6 00 - 7 5 0 mI . in adults , 
in order to prevent overd istention o f  the b ladder . Abdom-
inal expression was used j ust pr ior to catheter withdrawal 
to obta in r esidual  ur ine and prevent stagnation . Fo l lowing 
the period  o f  sp inal shock , f luid intake was increased to 
thre e  to four l iters per 24  hours . At this time , ab dominal 
expressi on and attempts to tr igger r e f lex vo iding wer e  used 
pr ior to c atheter i z ation in l ower motor neuron and upp er 
motor neuron b ladders , resp ective ly . When residual ur ine 
fo l lowing these maneuvers measur ed l ess than 5 00 mI . , cathe -
ter i zation frequency was reduced to twice a day ; when 
residual was l ess than 2 5 0  mI . , catheter i zation was done 
onc e  a day ; and when l ess than 1 0 0  mI . , catheter i z ation was 
discontinued .  Thereafter , residual ur ine  determinations 
were made period i ca l l y  and intermittent catheteri zation 
initiated aga in i f  measurements exceeded ac ceptab l e  
vo lumes . 42  
4 2L .  Guttmann and H .  Franke l , "The Value of  Inter ­
mittent C atheter i zation in the Ear l y  Management o f  Traumati c 
Parap l eg ia and Tetrap legia , "  Paraplegia , 4 : 1 : 6 6 ,  May , 196 6 /  
February , 1 96 7 . 
Gradual l y , Guttmann r e f ined certa in aspects o f  his 
technique .  In the e ar ly years , patients received routine 
antib iotic s dur ing the f irst one to two weeks o f  interrnit-
2 5  
tent catheter i z ation . I f  infection o c curred , an indwe l l ing 
catheter was p l aced  immediate l y . In 1 9 6 6 , he wrote that he 
had discontinued the routine use o f  antib iotics and resorted 
to an indwe l l ing catheter onl y  i f  severe infection deve l -
oped . In addition , he b egan using p lasti c catheters because 
o f  exp er ienc es in which a l l ergic urethr itis occurred when 
rubber c atheters were used . 4 3  
I n  1 9 6 6 , Guttmann and Fr anke l pub l ished a study o f  
4 0 9  ma l e  and 6 7  fema l e  p atients who wer e  admitte d to 
Eng land ' s  Nationa l Sp inal  Inj ur ies C enter within 1 4  days o f  
inj ury (most within 48  hours) . Data showed that intermit-
tent catheter i zation produced favorab l e  results in maintain -
ing and promoting ur ine ster i l ity .  E ighty percent o f  men 
had sterile ur ine on admission and 64 perc ent had ster i le 
ur ine on discharge .  S ixty - four per c ent o f  the women had 
steril e  ur ine on arrival and 49 percent had ster i le ur ine on 
discharge . The overal l rate o f  steri l e  ur ine on discharge 
44 was 6 2  percent . 
Guttmann and Franke l found that comp l ic ations such 
as hydronephrosis , vesicoureteral r e f lux , and renal and 
b ladder c a l cul i , a l l  common to sp ina l  cord inj ured pati ents 
4 3 Ib id . , pp . 6 5 - 6 6 . 
44 Ib id . , p .  6 9 . 
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us ing indwe l l ing ure thra l  cathe ters, occurred l e s s  fre­
quent l y  in such pat i en t s  us ing intermit t ent cathe terizat ion . 
Mo s t  comp l icat ions which did occur were in p at ient s with 
chronic ur inary tract infect ion. 45 
Sub s e quent s tudies modified the e l ab orate technique 
o f  Gut tmann and demons trated the e f fect ivene s s  o f  the pro­
cedure in manag ing med ica l as we l l  as traumat ic lesions. 
The s e  s tudi e s  wi l l  not be discus sed here but app ear in an 
anno tated b ib l iography in Appendix B. 
Lapide s and Research on C l ean 
Technique 
In 1972, Lap ides introduced the use of cl ean rather 
than s ter i l e  technique in int ermit t ent cathe ter izat ion. He 
based hi s work on the b e l ie f  tha t  ur inary tract infect ion 
occurred when there was a breakdown in the integr ity o f  the 
b l adder wal l. This breakdown, he b e l i eve d, developed as a 
result  o f  pro longed ischemia dur ing strong b l adder contrac-
t ions or over di s t ent ion which rendered the b l adder wa l l  
vulnerab l e  t o  b act er ial invasion from hematogenous o r  lym­
pha t ic rout e s, or from bacter iur ia . He postulated that when 
pro longed pres sur e or overd isten t ion were avo ided, circula ­
t i on and ho s t  defenses rema ined adequate, prevent ing cl ini-
cal infect ion even in the presence o f  b act er iur ia. It was 
for the s e  reasons that he b e l i eved s t erile t echnique was 
unnece s s ary when per forming int ermi ttent catheter i z at ion as 
45Ib id. , pp . 75-8 0. 
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long as the bladder was emptied frequently enough to avoid 
pressure or overdistention.46 Lapides' explanation of 
urinary tract infection pathogenesis was later discarded47 
but the effectiveness of non- sterile technique became widely 
accepted. 
Fourteen patients participated in Lapides' first 
study of clean technique intermittent catheterization. They 
ranged in age from three to 65 years and had diverse under­
lying etiologies for their bladder dysfunction, including 
medical as well as traumatic lesions. All but one had prob-
lems with recurrent urinary tract infection. Eleven of the 
14 ff d f 
. . 48 su ere rom lncontlnence. 
The patients were taught clean technique intermit-
tent catheterization by a registered nurse. They were 
instructed to catheterize themselves every two to three 
hours during the day and several times at night.49 
Results of the study demonstrated a marked increase 
in the number of sterile urines and, in several patients, 
resolution of incontinence. Lapides concluded that a non-
sterile technique was safe for use in intermittent 
46J. Lapides et al., "Clean, Intermittent Self­
Catheterization in the Treatment of Urinary Tract Disease," 
Journal of Urology, 107:458-61, March, 1972. 
47C. M. Kunin, Detection, Prevention 
of urinar
t 
Tract Infectlons e .; P i a  e 
Febiger, 979), pp. 9-10. 
48 Ibid., p. 459. 
49 Ibid. 
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cathet er i za t i on, and that the procedure provided a pract i­
�al h:ghly effect ive way to manage numerous typ e s  of blad­
de dys funct ion. 50 
Lap i de s ' fo l l ow-up s tudi es  o f  1973, 51 197452 and 
191653 pre s ented cumulat ive data. By 1976, the numb er of  
pat ient s t o t alled 128 fema l e s  and 90 mal e s .  D i agno s e s  
included neurogenic b l adder s o f  traumatic o r  me dica l  e t io l­
ogy, aton ic decompens ated b ladder s and a few pati ent s with 
normal b ladder funct ion who used s e l f-cathet erizat ion for 
int ermi t t ent ins t a l l at ion o f  medica ti ons. Approximately 40 
p er o en t  o f  the p a t i en t s  were on indwe l l ing ure thra l  cathet er 
dra inage and 5 percent had a cys to s tomy or cutaneous 
. . . . . h . .  54 ve s 1co s tomy pr �or t o  us �ng �nt erm� t t ent cat e t er � zat �on. 
Pat ient s  were taught clean technique intermi t t ent 
cathet er i zat i on with special emphas i s  on frequency rather 
than s t er i l i ty. Neurogen ic and .ant ibacter ial medicat ions 
were pre s cr ibed as needed. 55 
50 Ib id. , p. 461. 
5lJ. Lap ides, "Pathophy s io logy o f  Ur inary Tract 
Infect ions, " Univer s i ty o f  Michigan Medical Journal, 39:4: 
.10 3-11, October-D ecember, 1973. 
52J. Lap ides et al. , "Fo l low-up on Uns ter i l e  Inter­
mi t t ent Se l f-Cathe t er izat ion, " Journa l of Uro logy, 111:18 4-
87, February, 1974. 
53J. Lap ide s et al. , "Fur ther Ob s ervations on Se l f­
Cathet er ization, " Journal o f  Uro logy, 116:169-71, Augus t, 
1976. 
S4Ib id. , p. 169. 
55Ib id. 
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Comp l ic ations , as in previous investigations , were 
very few ; there we re no c ases in which renal function dete -
r iorated as a r esult o f  the program . Pr ior to beg inning the 
program , onl y  9 p ercent o f  pati ents had ster i l e ur ine . Fo l -
lowing the program , the numb er with ste r i l e  ur ine increased 
to 48 p er c ent , a lthough 3 8  p ercent require d antimi crob ial  
ther apy at some time . 5 6  
Fo l lowing the introduction o f  c l e an technique inter ­
mittent c atheter ization b y  Lap ides , other investig ators pub ­
l ished data on their exper i ences with the pro cedure . Herr ' s  
197 5 study o f  449 pati ents used ster i l e  techn ique for 
p atients in the acute per iod f o l lowing sp inal cord inj ury . 
C l ean technique was taught to parap legics and patients with 
med i c a l  l esions . Herr de f ined suc cess as a catheter - free 
b l adder emptying to l ess than one third o f  its c apac ity 
without ser i ous comp l ic ations , and found that 3 1 7 o f  the 449 
patients met this criter ia . From observations o f  patient 
fo l low-up visits over a per iod o f  nine years , he conc luded 
that ster i l e  ur ine upon hosp ital d ischarge did  not predict 
that infecti on woul d  not o ccur even if the patient were 
c atheter - free . Approximate ly  45  percent o f  catheter - free 
pati ents wer e  free o f  infe ction at any one time . 5 7  
Or ikasa e t  a l . studied 1 3  female  and 1 3  ma le  
patients with b ladder dysfunction o f  diverse etio logy who 
5 6 Ib id . 
5 7 H .  W .  Herr , " Intermittent Catheter i zation in 
Neurogenic B l adder Dysfunction , "  Journa l o f  Uro logy , 1 1 3 : 
447 - 4 9 , Apr i l , 1 97 5 . 
30 
performed c le an int ermi t t ent s e l f-catheter i z at i on mor e than 
five t ime s a day , prevent ing the ur ine vo lume from exceeding 
300 mI. They found a l ow rate of comp l icat ion s , no de ter i­
ora t i on o f  r ena l func t i on , and a high incidence o f  s t er i l e  
ur ine. Or ika s a  recommended u s e  o f  thi s procedure in c a s e s  
o f  bedr idden p a t ien t s  when cooperat ive fami ly were avail-
58 ab l e . 
The onl y  nur s ing s tudy on the sub j ect was pub l i shed 
by Champ ion. Seven pat ien t s  who had e s tab l i shed regimen s 
for s t eri l e  t echnique intermit tent catheterizat ion were 
taught to adap t their procedure to clean t echnique. Ur ine 
spec imen s ob tained whi l e  us ing c l e an te chnique were found to 
b e  equival ent bacter io logical ly t o  tho s e  ob tained whi l e  
. '1 h '  59 us �ng s t e r �  e tec n�que. 
Whi t f i e l d  and Mayo used clean technique int ermi t t ent 
s e l f-c atheterization in 14 pat ient s with b ladder dys funct ion 
from var ious caus es.  In s even , incont inence was the maj or 
comp l aint ; s even comp lained primar i ly of ur inary r e t ent ion . 
After one month on the progr am ,  e ight pat ien t s  reported 
r e s o lut ion of the ir pre s ent ing comp l aint , four reported 
improvement , and two repor ted no change . The inve s t igators 
conc luded that c l ean int ermittent cathe ter izat ion provided 
58S. Or ikas a  et a l. , "Exp erience with Non-Ster i l e  
Intermi t t ent Sel f-C athe ter izat ion , "  Journa l o f  Uro logy , 115: 
141-42, February , 1976. 
59V. L. Champ ion , "C lean Technique for Intermit t ent 
Se lf-Cathe ter i z at i on , "  Nur s ing Re s earch , 25:1:13 -18, 
January-February , 1976. 
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great advantages over permanent indwe l l ing catheters in such 
patients and suggested its use in cases o f  b ladder dysfunc ­
tion when surgery is not indi cated . 6 0  
McGuire , Didd e l  and Wagner stud ied 5 5  p ati ents with 
sp inal cord inj ury in whom c lean technique intermittent 
catheter i z ation was used by the patient or fami ly . On ly S lX 
patients deve l oped symptomatic ur inary tract infection and 
few c omp l ic ations were noted . Bacter iur i a  was found to 
o ccur mor e  fre quently in patients who continued to use 
intermittent c atheter i z ation indefinite l y  than in those who 
achieved a c atheter - free  state . In gener a l , fema l e  sp ina l 
cord inj ured p atients had l ittl e suc cess in achieving a 
catheter - free  state . 6 l  
MacGregor and Diokno pub lished a study o f  1 0 0  
patients with non-neurogenic  decomp ensated b ladder in 197 9 .  
Frequent vo id ing and cho l inergic  agents had been tr ied 
unsuc cessful ly in a l l  p atients . Intermittent c atheteri z a -
tion b y  c l e an technique proved highly e f fective in he lp ing 
patients to resume normal vo iding and in reduc ing bacter iuria 
d . 6 2  an p yur la . 
6 0H .  N .  Whitf ield  and M .  E .  Mayo , " Intermittent Non ­
Ster i l e  S e l f - C athete r i zation , "  Br itish Journ a l  o f  Surgery , 
6 3 : 4 : 3 3 0 - 3 2 ,  Apr i l ,  1 97 6 . 
6 1E .  J .  McGuire , G .  Didde l ,  and F .  Wagner , " Ba l anced 
B ladder Function in Sp inal Cord Inj ury P atients , "  Journa l o f  
Uro l ogy ,  1 1 8 : 6 2 7 - 2 8 , October , 197 7 . 
6 2R .  J .  MacGregor and A .  Diokno , " S e l f - Catheter ization 
for Decompensated B ladder : A Review o f  1 0 0  Cases , "  Journa l 
o f  Urology ,  1 2 2 : 6 0 2 - 6 0 3 , November , 197 9 .  
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Wyndae l e , Oosterl ink and De Sy repor t ed on the use o f  
int ermi t t ent cathe t er i zat ion in 3 2  pat ien ts with neurogenic  
b l adder o f  var ious causes . Improvement was no ted in con -
t inenc e ,  ster i l ity  o f  ur ine , and in some cases , previous 
patho l ogy o f  the upper ur inary tract as shown by radiologi ­
c a l  exam . 6 3  
Summary 
An overview o f  inc ont inence and its e t io logy was 
presented  inc luding a d iscussion o f  norma l mi c tur i t ion , the 
t ypes o f  neurogenic  b ladder , and the non-neurogenic fac tors 
whi ch may c ontr ibut e to incon t inence , par t icular ly  in the 
e lder ly . The purpose was t o  present a pro f i l e  o f  the indi-
vidual who l S  a c andidate  for an indwe l l ing ure thra l  cathe -
ter on the b asis o f  ur inary incont inence . 
The r isks and c omp l ic at ions associated  with the 
indwe l l ing ure thral  cathet er were discussed . A presentat ion 
o f  d iverse op inions regard ing appropriate  use o f  the 
indwe l l ing ure thra l  c athe ter fol l owed . 
Gut tmann ' s  p ioneer ing work to  estab l ish int ermi t tent 
cathe t er i zat i on as appropr iate  medical  tre atment in acute 
sp ina l  cord inj ury was reviewed . Fur ther r esearch on 
ster i l e  t echn i que int ermi ttent cathe ter i z at ion , inc luding 
p a t ients with b ladder dysfunct ion o f  non- traumat ic e t io logy , 
6 3J .  J .  Wyndae l e , W .  Ooster l inck , and W .  De Sy , 
"C l e an Intermit t en t  S e l f - Catheterization in the Chronical  
Management o f  the Neurogenic B l adder , "  European Uro logy ,  
6 : 2 : 1 0 7 - 1 0 , February , 1 98 0 . 
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was pre s ented in an appended annota ted b ib l iography. 
Lap ide s ' r e s earch on the us e o f  clean technique for inter ­
mit t ent cathe ter ization wa s pre s ented a s  were fo l low-up 
s tud ie s by o ther inve s t igators. Resul t s  o f  the inve s t ig a ­
t i ons showed that clean technique int ermi ttent catheter i z a ­
t i on wa s a s a fe and e f fect ive me thod for improving s ter i l i ty 
and cont inence o f  ur ine in a wide var iety o f  b ladder dys ­
funct ions wh ich might o therwi s e  have been managed with an 
indwe l l ing ur e thra l  catheter. 
Chap ter 3 
METHODOLOGY 
Introduction 
A case study approach was used t o  descr ibe the 
invest igat or ' s  exper iences t eaching three pat ients c l ean 
techn ique int ermi t t en t c athe ter izat ion . Case study c an be 
seen as a descript ive survey whi ch subst i tutes depth for 
1 numb ers . This approach to research invo lves detai led , 
int ensive , factua l  descript ion o f  individua ls in the ir 
1 . 2 natura se t t lngs . 
The fo l lowing research quest ions were formulated : 
1 .  Does the sub st i tut ion o f  c lean t e chnique inter -
mi t ten t  c a the terizat ion for a chron i c  indwe l l ing ure thra l 
cathe t er inf luenc e asymp toma t i c  b ac t er iur i a ?  
2 .  Was there a r e l at ionship b e tween the visua l i za -
t i on o f  b a c t e r i a  and leukocytes o n  microscop ic exam o f  
fresh , c entr i fuged ur ine sed iment and f indings o f  equal to 
or great er than 1 0 0 , 0 0 0  bac terial  c o l onies per ml . on cul -
tur e ? 
lD .  Fox , Fundamen tals o f  Nursing Research (New York : 
App l e t on - Cen tur y - Crofts , 1970) , p .  189 . 
2F .  G .  Abde l l ah and E .  Levine , Bet ter Pat ient Care 
Through Nursing Research ( New York : Macmillan Publishing 
Company , 19 7 9) ,  p .  56 . 
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Subj ects 
Al l adult patients with indwe l l ing catheters receiv ­
ing serv ices b etween May 1 ,  1 9 8 0  and Jul y  3 1 , 1 9 8 0  from the 
agenc ies , c l inics or pr ivate physic ians contacted by the 
investigator for the purpose o f  identifying appropr i ate sub ­
j ects c ompr ised the popul ation under study . 
Three  p atients were se l e cted on the b asis o f  the 
fo l lowing cr iter i a : 
1 .  P atient was l iving at home at the time o f  
instructi on . Rational e : ( 1 )  to minimize  dif ferences in 
settings between pati ents ; ( 2 )  to fami l iar i ze the investi ­
gator with the c ircumstances under whi ch the patient woul d  
b e  per forming the procedure so that individual adaptations 
cou l d  b e  made . 
2 .  P atient had an indwe l l ing c atheter at the time 
o f  instruction . 
3 .  P atient was ab l e  to p er form se l f - c atheteri z ation 
or had a r e l i ab l e  c ar e - taker to l earn intermittent catheter ­
i z ation . 
4 .  P atient had no physic a l  de formiti es making 
catheter p l ac ement d i f f icult . 
5 .  P atient ' s  physic i an signed order form 
(App endix C ) . 
6 .  P ati ent and / or care - taker signed consent form 
(Appendix D ) . 
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7 .  Patient and / or care - taker understood the neces­
sity of r egul ar catheterization and the r isks invo lved in 
a l l owing the b l adder to over distend . 
8 .  P atient and / or c ar e - taker were ab l e  to perform 
the tasks o f  monitor ing body temperature and recording f luid 
intake and output . Rationa l e : to provide for ear ly  dete c ­
tion o f  infection and immed iate recognition o f  b ladder over ­
distention . 
9 .  P atient had norma l b lood ure a  nitrogen and serum 
creatin ine l eve ls within one month prior to starting inter­
mittent catheter iz ation . Rationa l e : these va lues indic ate 
the l eve l o f  r enal function . 
1 0 . P atient had no known obstruction or patho logy o f  
the ur inary tract . Rationale : to e l iminate other causes o f  
b acter iur i a  whi ch c ould obscure the e ffect o f  c l e an te ch­
n ique intermittent c atheter i zation . 
1 1 . P atient had no symptoms o f  urinary tract inf e c ­
tion a t  the start o f  the program . 
1 2 . P atient was taking no antimicrob ial  medications 
for one week prior to the start o f  the program . Rationa le : 
to prevent d istorti on o f  ur ina lysis and culture results . 
Setting 
A l l p atients l ived in a metrop o l itan area o f  the 
southeast . Instruction in the technique o f  c l ean te chnique 
interm ittent c atheter ization took p lace in the p ati ents ' 
homes . Laboratory fac i l ities o f  a l arge medi c a l  center in 
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the same metropo l itan area wer e  uti l i zed for ur ina lyses and 
cul tures . 
Procedure 
Data co l l ection pro ceded as fo l lows : 
1 .  The investigator c ontacted agenc i es , c l inics and 
pr ivate physic ians in the metropo l itan area b y  phone and 
sent to each wr itten information descr ib ing se l ection cri ­
ter ia and methodo logy and requesting assistance in identi fy­
ing c andidates for the study . 
2 .  The investigator contacted p atient c andi dates b y  
phone to determine the ir interest and to set up an appo int­
ment for an introductory v isi t . 
3 .  Physic ians o f  interested patients were contacted 
b y  phone to obta in verb al consent . Physi c ians ' order forms 
wer e  sent b y  ma i l  with an enc l osed se l f - addressed stamp ed 
enve l op e . 
4 .  An introductory visit was made to the p atient 
within 1 0  days o f  the starting date o f  the program dur ing 
whi ch intermittent c atheter i z ation was discussed using a 
d i agram to show the procedure ; pati ent and / or care - taker 
were taught to read an ora l thermometer ; vo lume measurement 
and the use o f  intake and output sheets were revi ewed 
(Append ix E ) , and p ati ent ' s/ c are - taker ' s  interest , c ommit-
ment and r e l iab i l ity were assessed .  Consent forms were 
signed and an instructiona l booklet  was g iven to each 
patient (Appendix F ) . 
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5 .  On day one o f  the program , the investigator 
arr ived at the patient ' s  home no l ater than 9 A . M .  After 
c l eaning a site on the indwe l l ing c atheter with a povidone 
iodine so lution using a ste r i l e  gauze pad , the investigator 
asp irated approximate ly 1 0  ml . o f  ur ine using a ster i le 
2 0  ml . syr inge with a 2 0  gauge need l e . One ml . o f  ur ine was 
p l ac ed in a steri l e  culture container; the remain ing portion 
o f  the sp ec imen was p laced in a c l ean ur inal ysis rec eptac le . 
6 .  The indwe l l ing c atheter was r emove d and the 
p atient g lven a g l ass (unsp e c i f ied  vo lume ) o f  water . 
7 .  Approx imate l y  45 minutes after removal o f  the 
indwe l l ing catheter , the investigator instructed the 
patient/ c are - taker in c l ean te chnique intermittent c atheter ­
i z ation b y  demonstrating the procedure on the patient 
(Appendix G ) . B lood pressure and pulse wer e  mon itored by 
the investigator b e fore and a fter the f irst intermittent 
catheter i z ation . The p atient or c are - taker then performed 
a return demonstration of the procedure . 
8 .  Vo lume me asurement , care o f  the catheter , and 
appropr iate restr iction o f  f luid intake were reviewed . 
9 .  Ur ine spe c imens wer e  d e l ivered or examined 
within two hour s o f  the time they were obtained . Cu ltures 
wer e  taken by the investigator to the b acter io l ogy l abora ­
tory o f  a l o c a l  med i c a l  center . Ur ina lysis was performed b y  
the investigator using the procedure deta i led in App endix H .  
1 0 . Approx imate l y  three to four hours after the 
initi a l  catheter i z ation was p er formed , the investigator 
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returned to the patient ' s  horne and observed the patient or 
c ar e - taker doing the procedur e . The patient was g iven a 
phone number wher e  the investigator could b e  reached in the 
event o f  questions or prob l ems . 
1 1 . The investigator revisited the patient ' s  horne 
on the morning o f  day two and again observed the catheter i ­
zation procedure . 
1 2 .  Ur ine sp ec imens were co l l ected for analysis and 
culture by the investigator on day four , weekl y  for two 
weeks , once a fter a two -week interim ,  and once after a four ­
week inter im (tota l  o f  e ight and one -ha l f  weeks) . A ster i l e  
p lastic catheter was used e ach time a spec imen was co l ­
l ected . 
1 3 . Additional home visits were made for assessment 
or teaching at the discretion o f  the investigator . Ur ine 
spe c imens were no t c o l l e cted while  p atients were b e ing 
tre ated with antimi crob i a l  medi cations . 
Summary 
The method used in this study was summar ized as 
fo l l ows : a case study approach was used ; two r esearch 
questions wer e  formu lated r e lating to the me asurement o f  
bacter ia in the urine ; subj ects were sel ected on the basis 
o f  very spec i f ic cr iteria ; a l l patients were studied In 
thei r  home ; and a sp e c if i c  procedure was used for teaching 
c le an techn ique intermittent catheteri zation and for co l ­
lecting and examining ur ine spec imens . 
Chap t er 4 
CASE STUD IES 
Introduc t ion 
A c a s e  s tudy me thod wa s used  to de s cr ib e  the inve s ­
t igator ' s  exper ien c e s  teaching three patient s c l ean tech­
nique intermi t t en t  cathe t er izat ion . Re su l t s  of  urinalys i s  
and cul ture were u s e d  to  help de t ermine the s afety and 
e f fe c t ivene s s  o f  the proc e dure . Each pat ien t  i s  pre s ented 
in a s epar a t e  s e c t ion compri s ed o f  re l evant his tory , a nar ­
rat ive o f  the inve s t igator ' s  exper iences  with the pat ient , 
and a d i s cu s s ion o f  the f inding s inc luding ur inalys i s  and 
cul ture re su lt s . 
Pat ient Numb er One 
Hi s tory 
Mr s .  P . , a 5 2  year o l d  b l ack woman , b e came para ­
p l eg ic  in 1 96 2 from arachno idit i s  and had t o t a l  ane s the s ia 
b e l ow wai s t  l eve l . She wa s whee l chair mob i le and adept at 
tran s ferr ing into  and out o f  the bed . Her he ight was 6 6  
inche s and we ight approx ima t e l y  2 0 0  pounds . 
Mr s .  P .  to l d  the inve s t igator that she had exper i ­
enced  ur inary l e akage b e tween vo iding s for many year s but 
40 
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had managed we l l  us ing a bedpan unt i l  197 3 . She repor ted 
us ing abdominal expr e s s ion ( Cred� )  to aid b l adder emptying . 
Between 1973 and 1978 she had several ep i s ode s of skin 
br eakdown requir ing a t emporary indwel l ing ur ethra l  cathe ­
ter . In 197 8, s he wa s ho sp i ta l ized wi th s ept icemia which 
or ig inated in a l arge infected de cub itus ul cer on her hip . 
From November, 1978, unt i l  the t ime o f  her par t i c ipat ion in 
this s tudy, s he had an indwe l l ing cathe t er which wa s changed 
as  needed by the local vi s it ing nur se a s s oc iation . 
In the spring o f  198 0, Mr s . P .  ' s  primary phy s i c ian 
re ferred her to a uro log i s t  for evaluation . Urodynami c 
s tud ie s wer e  recommended but Mr s . P . , who admi t s  d i s like and 
skep t i c i sm o f  phys ic ians, dec l ined . The spec i f i c  nature o f  
her b l adder dys funct ion was there fore unknown . 
Mr s .  P .  had no other known medical prob l ems . Her 
medicat ion s  pr i or to the s tudy were me thenamine hippurate 
and a s c orb i c  ac id, both taken by mouth twice dai ly for ur ine 
ac idif i cat ion . Her b l ood urea nitrogen ( BUN ) and s erum 
creat inine l eve l s  on May 27, 198 0, were 11 . 0  mg / I O O  mI . and 
0 . 6  mg / I O O  mI . re sp e c t ive ly, b o th wi thin norma l l imi t s . 
Mr s . P .  l ived wi th her husband in a smal l, we l l -kept 
one-s tory home and was indep endent in her s e l f  care . Her 
husband was emp loyed ful l-t ime in a pap er factory, fre ­
quen t ly working the n ight shift and s leeping dur ing the day . 
Mr s .  P .  ' s  daughter and s i s ter as s i s ted wi th housework . On a 
typ ic a l  day, Mr s .  P .  dre s s ed and trans ferred into the wheel ­
cha ir in the ear ly morning and remained out o f  bed unt i l  
e�ening excep t for r eturning to bed for a short nap in the 
ear ly afternoon . 
Exper i ence s Dur ing the Study 
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May 2 3.  Tel ephone contact was made with Mr s .  P .  to 
determine her inter e s t  in par t ic ipat ing in the s tudy . The 
pro c edure o f  c lean t echnique intermi t t ent cathe ter izat ion 
( abbreviated CT I C )  and the inve s t igator ' s  role as a graduate 
s tudent we re b r i e f ly exp l ained . Mr s .  P .  expr e s s ed inter e s t  
in trying the procedure but al s o  expre s s ed s ome r e s ervat ions 
as to whether her phy s ical l imitat i ons ( obe s ity and par a ­
p le g i a )  woul d  h inder her per formance . 
May 24 . Mr s .  P .  ' s  ur o l og i s t  agreed to a tr ial 
per io d  of CTIC but al s o  expr e s s ed s ome doub t s  about the 
l ikel ihood o f  suc ce s s  in l ight of the pat ient ' s  phys ical 
l imita t ions and unknown urodynamic s tatus. 
May 29. An introduc tory v i s i t  was made to Mr s.  P .  ' s  
home. The inve s t igator found Mr s.  P .  to be mo t ivat ed and 
eager to l e arn CT IC in the hope that i t  would permit her to 
t�ave l more e a s i ly by car , free ing her from year s  o f  home 
confinement. 
Mr s .  P. demons trated the ab i l ity to read an oral 
thermomet er and to measure and record liquid vo lume. She 
a l s o  prac t ic e d  ge t t ing into the po s i t ion nece s s ary for do ing 
s e l f - cathe t er i z a t ion. I t  was at thi s t ime that the inve s t i ­
gator became aware o f  the cons iderab l e  e ffor t invo lved in 
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f&e - pat ieBt ' s  trans fe£r ing into and out �o f  b�d � Trans f�r : 
from. : tb,e whee lchair to the bed invo lve d po s i tioning the 
whee lcha ir para l le l  to the s ide of the b ed , l i fttng lower 
extremit i e s ont o  the bed , removing the s ide o f  the wheel- , 
oha ir " aaa logro l l ing 360 degrees into a sup ine po s i t ion . 
Onc e _ on the bed , Mr s. P. po s i t ioned - her s e l f  for s e l f ­
c atheterisat ion by p lac ing p i l lows behind her head and 
sfuoulde� s and propp ing her legs in an abducted pos i t ion with 
knee s f l exed , us ing a mirror to visualize the per ineum . 
'- Trans fer from the bed to the wheelchair was aC COID-
p l i shed '-oy po s it ioning the whe e l chair perpendicular to the 
s ide o f  the bed and us ing a s l iding board to shift the 
pat ieno ,l s we ight from the bed to the chair. 
The inve s t igator ' s  as s e s sment o f  the pat i ent on th i s  
vi s it was that her parap l eg ia and obe s i ty pre s ented l imi t a ­
t ions but that her high leve l o f - mo t ivation might we l l  com ­
pensate for them . 
. May 3 0 - Day one o f  the program . F i r s t  vi s i t--The 
O' .  
• d �nve s t Lgator arr Lve· at Mr s . P. ' s  home about 8:45 A . M. and 
om tained a ur ine spec imen from the indwe l l ing catheter 
before removing it . The inve s t ig ator no ticed a sma l l  open 
s cratch on Mr s. P .  ' s  lab ia minora , apparently incurred by a 
sharp , fingernai l  when the pat ient had prac t i ced po s i t ioning 
ahe previous evening . The p at ient was unaware that thi s  had 
happened due to her ab s ence o f  sen s a t ion . The inve s t igator 
advi s ed , the p at ient to tr im a l l  sharp edges from her 
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f ingernai l s  and t o  u s e  special  caut ion when prac t i c ing pos i ­
t i on ing . 
The inve s t igator demon s trated CTIC . B lood pres sure 
and pul s e  de t erminat ion s  b e fore and after the procedure did  
not chang e . Ur ine output on cathe t erizat ion was 6 0  ml . On 
re turn demon s trat i on , the inve s t igator observed that the 
p a t i en t  had d i f f i cul ty s e e ing the mirror we l l  enough b ecause  
o f  her obe s i ty ; s he was ab l e  to  insert  the c athe t er into  the 
urethr a , but cou l d  no t s ee the f l ow of ur lne . In addit ion , 
t he inve s t igator  wa s c onc erned that the pos t er i or ure thra l  
wal l  coul d  b e  trauma t i zed by the angl e  at  which the catheter 
was b e ing ins erted . The pat ien t  a t t emp ted to f ind a b e t t er 
po s i t ion for doing CT IC . However , no p o s i t ion was found in 
whi ch visua l i zat ion o f  the per ineum was adequate . 
Second v i s i t  ( 1  P . M . ) - -The inve s t igator ob s erved two 
add i t ional  s cratche s on the l ab ia . The pro t e c t ive padding 
on which the p at i ent had b e en s i t t ing was qui te we t and 
there app e ared t o  b e  a s l ow ,  cont inuou s leakage o f  ur ine . 
The p a t i ent p er formed CTIC , ob taining a cathe t er i zed vo lume 
o f  1 5 0  ml . The inve s t igator did  no t b e l ieve the pat ient ' s  
t echnique was adequate . The indwe l l ing c athe t er wa s rep l aced 
to  avo i d  con s t ant  expo sure of  the s crat che d areas  to the 
incon t inent ur ine . Mr s .  P .  expre s s ed d i s appo intment In the 
nee d  to r eturn to the u s e  of an indwe l l ing cathe t er and 
hop ed t hat b y  prac t i c ing pos i t ion and te chnique fur ther , she 
cou l d  become comp e t ent in performing CTIC . 
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June 2 .  A home vi s i t  was made to check on the hea l ­
ing o f  the l ab ia l  s cratche s ; inf e c t i on was no t pre s ent and 
hea l ing was evi dent . Mr s . P .  s t ated that do ing CTr c  four 
t ime s a day was not rea l i s t i c  for her becaus e o f  the effort 
invo lved in trans fer s and b e caus e  o f  her phys ical  l imi t a ­
t ions . The inve s t igator sugg e s ted  an a l ternat ive o f  having 
the p a t ient ' s  husb and or daught er do the procedure . The 
pat i ent d i d  not s ee thi s a l t ernat ive as appropriat e .  
Mr s . P .  reported that dur ing the evening o f  May 3 0 , 
the indwe l l ing cathe t er had b e en exp e l l ed wi th the b a l loon 
inf l ated . Becau s e  thi s  happ ened in the evening , i t  wa s the 
next morning be fore i t  could be rep l aced . During the even ­
ing , she repor ted  exper i enc ing nons pec i f i c  s en s at ions o f  
b l adder ful lne s s fo l lowed b y  vo iding a l arge amount  o f  ur ine 
in the bedp an . She f e l t  encourage d by thi s and inquire d 
about the po s s ib i l i t y  o f  having a vo iding tr ial to te s t  i f  
she c oul d b e  freed o f  the indwe l l ing cathet er wi thout the 
need t o  do frequen t  intermi t t ent  c athe t eri zat ion . The 
inve s t igator agreed that th i s  might be an op t i on and fore s aw 
the po s s ib i l i ty o f  u s ing CT rC on an infrequent b a s i s  to  rule 
out increas ing r e s i dual  ur ine vo lume s . 
The inve s t igator d i s cus s ed the a l t erna t ive program 
wi th Mr s . P .  ' s  uro l og i s t , who con s ented . One we ek prior t o  
the vo i d ing t r i a l , the catheter would  b e  c l amped for 
incr e a s ing increment s of t ime ( s t ar t ing wi th one hour and 
increas ing t o  four hour s )  in order to  a s sure an adequate ly  
expanded b l adder c apac i t y . The p l an was to  remove the 
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cathe t er at the end o f  a week and check for res idua l ur ine : 
i f  the vo lume was greater than 1 0 0  ml . ,  eTIe woul d  b e  per ­
formed at l ea s t  twi ce  each day ; i f  the vo lume was l e s s  than 
1 0 0  ml . and greater than 5 0  ml . ,  eTIe  woul d  b e  done twice a 
week t o  check for incr ease  in res idua l vo lume . 
June 1 7  
- Day one o f  cathe t er c l amping . 9 A . M .  A 
home vi s i t  wa s made to  ins truc t Mr s . P .  in the cathe t er 
c l amp ing rout ine (Append ix I ) . Mr s .  P .  was ins truc ted to 
try to  per c e ive any s en s a t ions  a s s o c iated wi th b l adder f i l l ­
ing t o  prepar e  for ut i l iz at ion o f  a l t erna t ive s igna l s  after 
c athe t er r emova l . 
1 0  P . M .  The inve s t igator re ce ived a t e lephone cal l 
from the pat i en t  s ta t ing that the cathe t er had come out wi th 
the b a l l oon inf lated . Thi s  sugges ted to the inve s t igator 
tha t  e i ther the pat ient ' s  sphincter tone wa s extreme ly 
re l axed or that the cathe ter was forceful ly  expe l l ed by 
r e f l ex b l adder c ontr ac t ion . The pat ient a l so rep ort e d  that 
ur ine had l eaked around the c athe t er throughout the day . 
June 1 8 . The inve s t igator made a home vis i t  to 
rep l ace  the indwe l l ing cathe t er . The in take and output 
recor d  s howed that Mr s .  P .  wa s for c ing f luids  in exce s s  o f  
that recommended in the catheter  c l amp ing protoco l . Perhap s 
the dribbl ing inc ont inence dur ing t ime s when the c athe ter 
wa s c lamp ed oc curred as  a resu l t  of d i s ten t ion and over f l ow .  
The pat ient  wa s advi s e d  to  dr ink her usual amount o f  f luids  
with mea l s  and add no more than one g la s s  o f  l iquid �n the 
morning and one g l as s in the evening . 
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Mr s .  P .  repor t ed that she had voided approximately 
10  minute s b efore the inve s t igator arr ived and that the 
vo i d ing oc curred immediate ly as she sat  up on the bedpan and 
wi thout us ing Crede . The vo lume o f  ur ine ob tained on p lace ­
ment o f  the indwe l l ing cathe t er wa s 1 2 5  ml . 
S en s at ion r e lat ing to  b l adder f i l l ing was d i s cus sed . 
Mr s . P .  repor t e d  s en s ing s ome vague upper abdominal d i s com­
for t a t  t ime s when the c atheter was out and b ladder fi l l ing 
wa s t aking p l ac e , but fe l t  tha t thi s occurred incon s i s ten t l y  
and was no t s p e c i f i c  enough for her to  dis t inguish the need 
for ur in a t i on . 
In s p i t e  o f  the po s s ib i l i ty o f  b l adder d i s t en t i on 
and over f l ow , which woul d  sugge s t  that c atheter c lamp ing was 
unne c e s s ary , the inve s t igator de c ide d to a l low the pat ient 
to comp l e te the we ek ' s program b e fore ini t ia t ing the vo iding 
t r i a l . 
June 24  - Day one o f  the vo iding trial . Mr s . P .  ' s  
indwe l l ing c athe t er wa s removed at  9 A . M .  fo l l owing aspira­
t ion o f  a ur ine spec imen . She drank two cup s o f  water and 
at  1 1  A . M .  vo ided 6 0  ml . into the bedpan . Cathe ter i z a t ion 
by the inves t igator immed iat e ly fo l lowing the pat ient ' s  
vo i d ing demon s trated  no res idua l , a l though the padd ing 
underneath the p at ient  wa s no ted  to be we t . Between 1 1  A . M .  
and 1 P . M . , the pat ient drank one and one -ha l f  cup s o f  
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l iquid and at  1 P . M .  vo ided 1 8 0  ml . ,  aga�n wi thout res idua l 
when c athe t e r i z ed . The p adding was qui t e  we t but s ince the 
per ineal skin was int ac t , the t r ia l  wa s cont inued . The 
pat ien t  wa s ins truc t ed to wash and dry her per ineum two or 
three  t ime s a day and to change the prote c t ive padding fr e ­
quent ly . 
Mr s . P .  vo ided on ly  sma l l  amount s o f  ur �ne at 5 P . M .  
and 9 P . M .  Padding s were s a turated a l l day , but the bed  
remained dry  thr oughout the night . 
June 2 5  - Day two o f  the vo iding trial . Mr s . P .  
reported  vo i d ing a " large amount"  in the bedpan at  6 A . M .  
At  9 A . M . , she vo ided 2 0  ml . in the bedp an us ing Cred� ; 
c a the t er i zat ion demons trated a res idual vo lume o f  240 ml . ,  
we l l  above t he accep tab l e  1 0 0  ml . No exp l anation for the 
wide var i at ion in re s idua l vo lume s wa s apparent and the 
vo i d ing t r i a l  con t inued . 
1 P . M .  The inve s t igator arr ive d and found the 
p a t i en t  s it t ing in the whee l chair on padding that was com­
p l e t e l y  s a tur at ed and leaking to  the  f loor . The pat ient 
read i l y  agreed to replacemen t of the indwe l l ing cathe ter and 
thi s wa s done . 
D i s cus s ion 
At the on se t , Mr s . P .  s e emed to  be a reasonab le  
candidate for  thi s s tudy , de s p i t e  the unknown uro dynamic 
s tatus . The repor t e d  h i s tory of b edpan us e wi th ur inary 
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l eakage b e tween vo iding s sugges ted  d i s ten t ion with overflow 
incont inenc e .  In sp i te o f  the phys ical  l imitat ions imp o s e d  
b y  her obe s i ty and p arap leg ia ,  i t  s eemed p o s s ib l e  to  draw on 
her mo t ivat ion and the u s e  o f  p o s it ioning aids  such a s  p i l ­
l ows to  comp en s a t e . 
When i t  became apparent that the pat ien t  woul d  no t 
b e  ab l e  t o  perform CTIC at the frequency recommended in the 
pro t o co l , the p o s s ib i l i t y  o f  free ing the pat ient from the 
r i sk s  and c omp l i c at ions o f  l ong - term indwe l l ing cathe t er i z a ­
t i on b y  an adap t e d  program became an a l t erna t ive goal . 
U l t imat e l y , the unknown urodynamic s tatus resulted  
In inexp l ic ab l e var iat i on s  in b ladder func t i oning . Lower 
mo t or neuron - t yp e  b l adder was ru l e d  out b y  the cathe t er 
expul s ion ( June 2 ,  June 1 7 )  and the l arge r e s i dual ob tained 
even wi th u s e  of Crede dur ing vo iding ( June 2 5 ) . The 
app arent l ax i t y  o f  the sphincter tone was a l s o  incon s i s t ent 
with the l arger r e s idual vo lume . 
Before any further a t t emp t s  to  use  a l t ernative s to  
the indwe l l ing cathe t er , a urodynamic evaluat ion by Mr s . 
P .  ' s  uro l o g i s t i s  e s s ent ial . Severa l po s s ib i l i t i e s  may 
exi s t  depending on her urodynamic s t atus . I f , in fact , 
Mr s .  P .  has  an upp er mo tor neuron b ladder , or a mixed typ e 
o f  neurogenic b ladder with spa s t i c i t y , an opt ion woul d b e  to  
admin i s ter propanthe l ine bromide , wh ich has the ant imus ­
c ar inic e ffec t o f  depre s s ing uninhib i ted  b l adder contrac t ions 
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and o f t en increa s ing b l adder capacity . l Mr s . P .  ' s  inade ­
quate  sphin c t er tone might we l l  b e  treated with imipramine 
hydrochlor ide whi ch s t imulate s contracti l e  recep tors  of the 
b ladder b a s e  and proxima l ure thra . 2 In a j ournal ar t i c l e  on 
pharmaco l og ic management of the neurogenic  b ladder , Dr . Al an 
We in s t ated that he has had succ e s s wi th adminis tering both 
propanthe l ine bromide and imipr amine hydr o chloride and us ing 
ext ernal compre s s ion ( Crede) or in termi t t ent  cathe t er i z a ­
t i on a s  needed to  as s i s t  in b l adder emp tying . 3 In Mr s . P .  ' s  
c as e , ext erna l  compr e s s ion a l ong with use  o f  the s e  two 
agent s wou l d  cer tainly  b e  wor th trying . O ther opt i ons  wou ld 
exi s t  if she lo s t  we ight and wer e b e t ter ab le  to  s e l f -
cathe t er i ze , o r  if  she permit t ed a fami ly memb er t o  perform 
the c athe t er i z a t ion . I t  i s  po s s ib l e  that her b l adder could  
b e  a lmo s t  comp l et e ly emp t ied b y  ex ternal compre s s ion and 
that CT I C  cou l d  b e  used  in frequent l y  for management o f  
r e s idual ur �ne . However , the u s e  o f  an indwe l l ing ure thral  
c a the t er may b e  the onl y  fea s ib le s o lut ion for  Mr s . P .  �n 
l ight o f  her hi s tory o f  ext en s ive t i s sue breakdown as  a 
r e s u l t  o f  incon t inen ce . 
Two ur ine s p e c imens wer e  co l l ec ted from Mr s . P .  On 
May 3 0 , a spec imen a s p irated  from the indwe l l ing cathe ter 
lA o  J .  We in , " Pharmaco l og i c  Appro ache s to  the Man ­
agemen t o f  Neurogen ic B l adder D y s funct ion , "  J . C . E .  Uro l ogy , 
1 8 : 3 0 ,  May , 1 97 9 .  
2 Ib id . , pp . 3 1 - 3 2 . 
3 I b id . , p .  3 2 . 
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yie lded a cul t ur e  with over one mi l l ion Pro teus morgan i i  and 
Non- Hemo lyt i c  S treptococcus  ( enter ic type ) per mI . and 
ur ina l y s i s  r e sul t s  o f  two to  f ive l eukocyt e s  with a mo derate 
amount of b a c t e r i a  per high power f i e l d . A spec imen 
ob t a ined on June 2 4 , j us t  pr ior to beginning the vo iding 
t r i a l , showed over one mi l l ion e s cher i chia on cu l ture and 
ur ina l ys i s  r e su l t s  o f  s ix to  nine leuko cyt e s  wi th few to  
moderate  b ac ter ia  p er high power fie ld . Thi s showed that a 
new organ i sm b e c ame re spon s ib l e  for the asymp toma t i c  b ac ­
ter iur ia . 
Pat ient Number Two 
Hi s tory 
Mi s s  S . , a 3 3  year o l d  b la ck woman , had a radical  
hys terec tomy for  c ancer in Augus t ,  1 9 7 8 . Fo l l owing surgery , 
a suprapub ic ca the t er was p laced to correct  pers i s t ent 
ur inary r e t en t ion . I t  wa s rep l aced with an indwe l l ing 
ure thra l  c a theter in January ,  1 9 7 9 , fo l lowing an unsucc e s s ­
ful vo iding t r i a l . S inc e then , Mis s S .  managed we l l  us ing a 
l eg bag for ur ine co l l ec t ion and having monthly  c atheter 
change s  a t  the local  medi c a l  cen ter . She repor ted , however , 
exp er i enc ing r ecurrent urinary trac t  infect ions throughout 
her t ime o f  cathe t er dependency .  
Dur ing the week pr ior t o  her par t i c ipat ion in thi s 
s tudy , Mi s s  S .  wa s eva luated by a uro l og i s t  at her own 
reque s t for the purpo s e  o f  determin ing whe ther i t  was po s ­
s ib le for the c at he t er to b e  removed on a permanent bas i s . 
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b� ; pt imary mo t ivat ion for seeking uro logical evaluat ia1'i1 ' as 
ber t de s ire t o  e l iminate the e s thet ic and phys ical interfer ­
enc e s  pre s ented by the catheter dur ing s exual act ivi ty . The 
uro l og i s t re ferred Mis s S .  to the inves t igator for ins truc ­
t ion in OT IC . Mi s s  S .  ' s  BUN and serum creatinine value s 
were "within normal l imi t s  on May 23, 198 0 . 
Mi s s  S ,  had no recurrence o f  her tumor and no other 
pby s icCJl prob l ems . She did, however, have a h i s tory o f  p s y ­
chiatr ie . i l lne s s  and had been at t ending a c ity mental he alth 
c l in i c  monthly s ince 1977 . 
Mi s s  S .  wa s taking three medications at the t ime she 
wa s � acc ep ced into the s tudy . F luphenaz ine hydrochlor ide, an 
�tip syeho t i c, was admin i s tered in the form o f  an inj ect ion 
at · the men t a l  health c l in i c  every month . B l adder paraly s i s  
was l i s t e d  among po s s ib l e  s ide e ffec t s . 4 Pro cyc l idine 
hydrochlor ide and nitrofurantoin wer e taken da ily by mouth ; 
�� ither drug inf luences b l adder func t ion . S 
Mi s s  S .  wa s divorced and l ived with two daughter s, 
age s  four and s ix, in a sma l l, rented horne . Dur ing the 
s choo l year prior to the s tudy, she worke d as a teacher ' s  
" a ide . 
Mi s s  S .  was an at trac t ive, healthy-looking young 
woman, who took great pr ide in her appearance .  Her 
4 , Phys ic�an t s  Desk �e ference ( 3 2d ed . ; 
Q:t'tade l l, New Jer s ey : Med�cal Econom�c s  Company, 1978 ) ,  
p .  1615 . 
5 Ib id . ,  pp . 719-2 0 ;  Ib id . ,  pp . 841-42 . 
boyfr iend o f  two year s vis ited her frequen t ly and as s is ted 
in the c ar e  of  her chi l dren .  
Exper ienc e s  Dur ing the S tudy 
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June 6 .  On the introduc tory vi s i t made to  the 
pat ient ' s  horne , the inve s t igator found Mi s s  S .  to be highly 
mo t ivat e d  and c apab l e  of l earning qui ckly . She had no d i f ­
ficu l t y  with movement o r  po s i t ioning and was ab l e  t o  read an 
ora l  thermome ter and measure l iquid vo lume . Mi s s  S .  rei ter ­
ated her e agerne s s  to  b e  free of  the indwe l l ing cathe ter 
becau s e  of i t s inter fer enc e with her s exual act ivi ty . She 
s tated  that the pre s ence of the catheter s erved as a con ­
s tant reminder o f  her surgery , in sp i te of the fac t that she 
now f e l t  we l l . 
June 9 - Day one o f  the program . 8 : 45 A . M .  Spe c i ­
men s wer e  ob t a ined , the c athe ter wa s removed , and CTIC was 
taught a s  in Appendix I .  Mi s s  S .  had no diff icul ty per form­
ing the pro c e dur e . 
1 P . M .  The inve s t igator r e turned to the home to  
ob s erve a r e turn demons t r a t ion of  the procedure and found 
that the pat ient had been ab l e  to ur inat e  in the t o i l e t  and 
had rema ined cont inen t . Re s idual ur ine was checked by 
cathe t er i z at ion immediate ly fo l lowing vo iding and vo lume was 
6 0  m l . The inve s t igator advi s ed the pat ient to do s e l f ­
cathe te r i zat ion every f ive hour s a s  p l anned in add it ion t o  
natur a l  vo iding . 
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June 10  - Day two . Mi s s  S .  repor ted vo iding every 
three t o  four hour s dur ing the previous day . Re s idua l 
vo lume was 3 0  ml . The inve s t igator advi s ed the pat ient  to  
decrea s e  the  frequency o f  cathe ter i zat ion to once daily , 
immediat e ly after  vo iding s o  that r e s i dual coul d b e  me asured 
and recorde d . 
June 1 2  - Day four . Ur ine spec imens were c o l l e cted 
and the r e s idua l found to  b e  3 0  ml . The inve s t igator advi sed  
Mis s S .  to  fur ther decrease  the frequency o f  c athe t erizat ion 
to onc e every o ther day . 
M i s s  S .  r epor ted  tha t  the catheters  were no t drying 
adequa t e l y  b y  room a ir exposure . The inve s t igator demon ­
s trated  the u s e  o f  a b low (hair ) dryer in drying the lumen 
o f  the c athe t er and r e inforced  the importance o f  drying the 
cathe ter  comp le te l y . 
June 1 9 . 9 A . M .  Home vi s i t was made to  c o l l e c t  
ur ine . The r e s idua l ur ine vo lume was found to  b e  9 0  ml . 
The pat ient reported cathe t er i z ing her s e l f every other day 
and ob taining approx ima t e l y  6 0  ml . re s idua l each t ime . The 
inve s t igator advi s ed the pat ient  to cont inue the program 
without chang e  in frequency . 
June 2 6 . 9 A . M .  Home vi s i t  made to c o l lect  spec � ­
men s . Mi s s  S .  had j us t  go t t en out of  bed  and reportedly  had 
no t vo ided s ince 1 0  P . M .  the previous even ing . She was 
unab l e  to ini t iate  vo iding on the t o i l e t  and , when 
cathe t er i zed  b y  the inve s t igator , had a re s i dual vo lume of  
140  ml . When the inve s t igator comment ed on the fac t that 
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the ur ine wa s darker and c l oud ier than on previous vi s i t s , 
Mi s s  S .  adm i t ted  that  she had no t cathe t er i zed her s e l f  s ince 
June 2 1 . The inve s t igator ins truc ted  the pat ient to cathe ­
ter i z e  her s e l f  twice da i ly and s tres sed the impor t ance of  
fo l lowing r e commendat ions for frequency in prevent ing in fec -
tion . On micro s copic  examination , the inve s t igator noted 
that the s p e c lmen wa s loaded with bac ter ia but had only s ix 
to e ight l eukoc y t e s  per high power f ie l d . The pat ient 
admi t t ed that pr lor to the cathet erizat ion for specimens , 
she had wiped  her per ineum ha s t i ly with a damp c l o th rather 
than wa shing with s o ap and wat er . That admi s s ion may 
exp l a in the micr o s c op ic f inding s .  
July 3 .  A s p e c imen was obtained as a fo l low-up o f  
the b ac t er iur ia no t ed on June 2 6 . Re s idua l measured 3 0  ml . 
Mi s s  S .  r ep o r t e d  s e l f - cathe t er i z ing twice daily . Urina ly s i s  
wa s omi t t e d  b e c au s e  the laboratory wa s c l o s e d  for a ho l iday . 
A cul ture wa s s ent . 
July 1 0 . A horne v i s i t  was made for specimen co l l ec ­
t ion . Mis s S .  reported do ing cathe terizat ion twice daily  
uS lng s oap and water t o  c l e anse  the per ineum . Re s i dua l 
ur ine me a sur ed 1 0 0  ml . The pat ien t  wa s adv i s ed by the 
inve s t igator t o  c ont inue CTIC twice dai ly . 
July 2 8 . The inve s t igator contacted the patient by 
phone and adv i s ed her to careful ly me asure and record 
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, e s &duel ur ine for the next two days in order to determine 
y �ha'ft,�e s  in "tfo lume . At this t ime, Mi s s  S. ex.pr e s s ed �- : . .  ' 
Bfi3 0yiLng ' :fireedom from the indwel l ing cathe ter and rep<Drteci _ � . 
ghat she wa s act ive ly seeking emp loyment. 
July 3 0 . A home vi s i t  was made to measure r e s idual 
ur ine. Re s idual wa s 13 0 ml. and ur ine was c l ear wi th normal 
co lor. Mis s S .  expr e s s ed surpr i s e  at the large r e s idual, 
s t a t ing , that cathe t er i z at ion performed l ater in the morning 
usua l ly p�oduced 60-90 ml. The evening CT IC usua l ly yie lded 
l e s s  than 30 ml . 
The next home v i s it was p l anned for later in the 
day, �ith the p at ient omit t ing any catheterizat ion prior to 
the inve s t igator ' s  arrival, to determine if the res idual 
dimini shed as the day progre s s ed . The pat ient was advi s ed 
to c ont inue twice-daily cathe t eri zat ions unt i l  that t ime . 
, Augus t 8 .  Home vi s i t  was made at 2 P. M .  Re s idual 
ur ine wa s 3 0  ml. Ur ine remained c lear with normal co lor. 
Mi s s  S. had vo i ded ear l ier in the day but had not cathe ­
t er i z'ed  her s -e l f  pr ior to the inve s t igator ' s  vis i t . Thi s  
'amount o f  re s i dual was s imi lar t o  tha t Mi s s  S .  had reported 
previous ly . Uncer tainty as  to the true vo lume o f  the re s id ­
ual nece s s i t a t e·d the p at ient cont inuing thi s current rout ine 
6) f. CT,IC, measur ing res  idual vo lume s  each t ime for a week. 
Augus t  13. The p at i ent reported that she had b een 
ob taining only a few drop s o f  r e s idual ur ine with each 
5 7  
cathe t er i za t ion . Thi s  sugge s ted that p erhap s the b ladder 
had regained normal funct ion . To tes t thi s , the p a t i ent was 
ins truct e d  to omi t cathe ter i zat ion for one week after whi ch , 
a spec imen wou l d  b e  c o l lected  to  check for res idual vo lume 
and infe c t ion . 
Augus t  2 0 . Home vis i t  made . Mi s s  S .  repor ted no 
prob l em throughout the c athe teri zat ion - free week . Ten ml . 
o f  s traw - co l ored , c l ear ur ine was measured .  Ur inalys i s  and 
cul ture r e s u l t s  showed no infec t ion . The pat ient was 
adv i s ed to u s e  CT IC  on ly  i f  she exp er ienced diff icul ty empty-
ing her b l adder or i f  there was a change in  the co l or or  
c lar i t y  of  her ur ine . She was adv i s ed to  see  her urolog i s t  
i f  she deve l oped  frequency , urgency , dysur ia or incont in -
enc e . 
S ept ember 24 . Mi s s  S .  repor ted fee l ing we l l  and 
vo i d ing c le ar , s traw- co lored ur ine every four hour s . The 
s ymp toms o f  ur inary t ract  infect ion were again reviewed and 
the pat ient wa s advi s ed to  s ee her uro log i s t at the ear l i e s t  
s ign o f  inf e c t ion . 
D i s cus s ion 
The inve s t igator ' s  exper iences  with Mi s s  S .  demon ­
s tr a t e d  that succe s s fu l  b ladder training can resul t from the 
use  o f  CTIC . 
Cul ture and ur inalys i s  r e sul t s  for thi s pat ient are 
pre s ented  in Tab l e 1 .  The b ac ter iur ia pre s ent in the 
splec imen ob tained from the indwe 1 1ing catheter r e s o lved by 
the f our th day of  CTIC and new infect ion occurred once when 
the p a ti ent became de l inquent in performing the procedure .  
Day 
-
- � . 
• ' -
6/ 9-k 
6/ 1 2  
6/ 19 
fi l Z6 
7{ 3 
7I L l O 
s / a  




Tab l e  1 
Ur inalys i s and Cul ture Re sul t s  
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Pat ient Number Three 
H i s tory 
Mr s .  W . , an 8 9  year o l d  whi te woman with s en i l e  
demen t i a , had a l ong his tory o f  organic  he art d i s e a s e  and 
adul t ons e t  d i ab e t e s  me l l i tus . Mr s .  W .  l ived with her 
daught er and s on - in - l aw unt i l  Oc tober 1 9 7 7  when she was , , 
ho sp i ta l ized  wi t h  cong e s t ive heart fa ilure . She wa s di s -
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charged t o  a nur s ing home , where an indwe l l ing cathe t er wa s 
p laced  for incont inence .  She deve l oped gangrene in her 
r ight foo t  and r eturned to the ho s p i ta l  for an above -knee 
amputa t ion . She wa s aga in d i s charged t o  a nur s ing home and 
sub s e quen t l y  deve loped a s acral  decub i tu s  ulcer . Her 
daught er , b e l ieving that she could provide bet ter c are , took 
Mr s .  W .  back into her home . 
Mr s . W .  had an indwe l l ing ure thra l catheter S lnce 
October , 1 9 7 7 . After she c ame to l ive with her daughter , 
Mr s .  W .  ' s  cathe ter was changed as  needed by the l o c a l  vi s i t ­
ing nur s e  a s s o c iat ion . Mr s .  W .  ' s  daughter repor ted that 
when the c a thet er wa s l e f t  out overnight due to a de l ay in 
rep l a c ing i t , Mr s .  W .  remained cont inent . 
Mr s .  W .  ' s  daught er was 6 2  year s o l d  and her s on - in ­
l aw 6 5  year s o l d ; b o th were ret ired . The daughter had no 
maj or hea l th prob l ems . The son - in - l aw repor ted having a 
"hear t c ond it ion" and wa s taking digoxin . Mr s . vI . was 
l arge ly dep endent on the s e  two peop l e  and demanded much o f  
them . Mr s .  W .  was ab l e  t o  b a the her s e l f  par t i a l ly , feed 
herse l f , and turn from side to side in the bed . She was 
dependent on o thers for the rema inder o f  her care . 
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The home in whi ch Mrs . W .  l ived with her daught er 
and son-in-l aw was smal l and fairly we l l  kep t . She slept in 
a non� e l ec t r i c  hosp i t a l  bed with side rai ls . Her son-in-law 
l i f t ed her to an adj ac ent bedsi de commode for bowe l move ­
ments . When she was fee l ing we l l , she spent most o f  the day 
si t t ing in a whee lchair wat ching t e l evision . 
At the t ime o f  her accep t ance in to this study , 
Mrs. W .  was t aking the fo l l owing medications : digoxin , 
furosemide and po t assium chlor ide for organic hear t disease , 
chlorpropamide for diabetes me l l i tus , and low-dose 
t r ime thop r im - sul fame thoxaz o l e  for urinary trac t infect ion 
prophy l axis. D ioc tyl c a l c ium su l fosuc c inate and psy l l ium 
hydrophi l ic muc i l l o id were t aken for const ipat ion ; nei ther 
inf luences b ladder func t ion . Her BUN and creat inine leve ls 
were within normal l imits on May 2 2 . A fami l y  pract ice 
physic ian provided her me dical care. 
Exper ienc es Dur ing the S tudy 
June 2 5 . Mrs. W .  ' s  daughter was contacted by t e l e ­
phone and agreed to par t ic ipate in the program o f  CTIC . 
June 2 7 . Mrs . W .  comp l a ined o f  back and abdominal 
pain. She was st i l l  t aking the trime thopr im-sulfame thoxazole 
a t  this t ime . 
June 2 8 . Mrs . W .  ' s  daughter cal led the fami ly 
physic i an , who advised disc ont inuing the 
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t r ime thopr im- sul fame thoxazo l e  a s  p l anned for the s tudy . An 
agent c omb ining ac e t aminophen and propoxyphene hydrochlor ide 
wa s ordered for p a in re l ie f . 
July 1 .  The daughter s ent a ur ine spec imen to the 
fami l y  phys i c ian . She l at er t o l d  the inve s t iga tor that the 
spec imen was obtained about an hour after furo s emide admin ­
i s tr a t i on . 
July 4 .  An introduc tory horne vi s i t  wa s made . The 
daughter s ta t ed tha t  Mr s . W .  cont inued to comp lain o f  the 
b ack and abdominal p a in and was eat ing and dr inking poor ly . 
She wa s a l so  s leep ing much o f  the t ime , po s s ib ly a s ide 
e f f e c t  o f  the propoxyphene . 
Phy s i c a l  as s e s sment by the inve s t igator revealed the 
fo l lowing : ora l  t emp eratur e , 9 9  degrees  Fahrenhe i t  
( ac e t aminophen admin i s t ered 4 0  minutes  ear l ier ) ; hear t rate 
7 4 , irregular l y  irregular ; we t r a l e s  in the l ower ha l f  of 
bo th lung s ; p i t t ing edema , l e f t  leg ; cos tovertebral  ang l e  
no t t ender ; suprapub ic area no t tender ; skin turgor 
d imin i shed ; ur ine dark and c oncentrat ed . 
Mr s .  W .  wa s a l er t , comp l a ining , and s l ight ly 
dy spne i c . The inve s t igator e levat ed the head o f  the bed  so  
that  the  p a t i en t  wa s in a s emi - s eated po s it ion . In  review­
ing med i c a t ion a dmin i s trat ion , the  daughter s tated tha t  the 
po t a s s ium had b e en omi t ted  for s evera l  weeks due to a mi s ­
under s t and ing o f  the phys ic ian ' s  order s . 
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The phy s i c ian was no t avai lab l e  for consul t a t ion . 
However , the pat i en t  was not in acute di s tres s .  The fami ly  
wa s advi s ed to  keep the head o f  the bed e l evat ed admini s t er , 
an extra fur o s emide t ab l e t , begin potas s ium adminis trat ion , 
and g ive f luids  to  counterac t dehydrat ion . The inve s t igator 
s tr e s s ed the impor t ance o f  c l o s e l y  ob s erving the pat ien t ' s  
behavior and t aking her to  the emergency room i f  she became 
increa s ing l y short o f  breath or exper ienced any deteriora­
t ion of s tatus . The fami l y  wa s a l s o  aske d to  take Mr s . W .  ' s  
t emperature in the even ing pr ior to g iving the analges i c , 
and to  wi thho l d  digoxin the next  day . 
Later in t he evening , Mr s . W .  reported fee l ing 
b e t t er and spent s ome t ime out of bed . Her t emperature was 
not t aken . 
July 5 .  The inve s t igator contacted the phy s i c i an 
and r e l ayed a l l  f inding s ,  inc lud ing the pat i ent ' s  repor ted 
improvement the previous evening . The phys i c i an advi s ed 
admini s trat ion o f  po t a s s ium and fur o s emide as  or iginal ly  
pre s c r ib e d  and withho l d ing digoxin every o ther day for one 
week b efore r e suming dai l y  admin i s trat ion . 
The phy s i c i an s tated that the ur ine cul ture o f  
Jul y  1 s howed n o  growth and s peculat ed that the pat i ent ' s  
abdominal and b ack paln were r e l ated  to cons t ipat ion - induced 
int e s t inal  spasms . He s aw no reason to  de l ay the CT IC pro -
gram . 
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July 8 ( D ay one o f  CTIC ) . Mrs . W .  ' s  daughter , who 
had b een ins truc t e d  b y  the phys i c i an to  admini s t er an extra 
furo s emide on days when marked leg edema was pre s ent , gave 
Mr s . W .  one t ab l e t  at about 2 : 3 0 A . M .  and then admini s tered 
the rout ine  do s e  at . breakfas t in the morning . Be tween 
2 : 3 0 and 8 : 3 0 A . M . , the pat ient ' s  output t o t a l led  1 00 0  ml . 
and wa s very c l ear . The diure s i s  cou l d  d i s tor t urine tes t 
1 b f d ' l . 6 I h " h h r e su t s  e c au s e  0 l ut lon . t was at  t l S  t lme t at  t e 
daught er men t ioned t hat the specimen o f  July 1 had a l so been 
ob t a ined an hour after admin i s tr a t ion o f  furo s emi de . 
Mr s . W .  c omp l a ined o f  l e f t  upper quadr ant abdomina l  
pain . Her hear t rate  wa s 7 0  b ea t s  per minut e ,  s t i l l  irregu -
l ar l y  irregu l ar , but skin turgor w a s  improve d and rale s were 
c on f ined t o  the l ower quart er o f  the lung f i e l d s . Tempera-
ture wa s 9 8 . 6  degr e e s  Fahrenhe i t , oral ly . 
The indwe l l ing c athe t er was removed a t  9 : 3 0 A . M .  At 
1 0 : 3 0 A . M . , Mr s .  W .  vo ided 2 40 ml . in the beds ide c ommode ; 
res idual ob t a ined by  cathe t er i za t ion was 3 0  ml . 
Mr s .  W .  ' s  daught er comp l a ined o f  t iredne s s  b ec au s e  
Mr s .  W .  had awakened her s everal  t ime s during the p reviou s 
night . Becaus e o f  the daughter ' s  fat igue and the sma l l  
vo lume o f  r e s idua l ur ine , the inve s t igator p o s tponed a 
s econd vi s it for return demons trat ion o f  CT IC  unt i l July  9 .  
6L .  B .  Sourander , l i The Genitour inary Sys tem- - The 
Ag ing Kidney I I  Textbook of Ger iatric  Med i c ine and Geron ­
t o l ogy ,  J .  C : Brocklehur s t , ed . (New York :  Chur chill 
L iving s tone , 1 9 7 8 ) , p .  2 9 4 . 
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Mr s .  W .  ur inated in the beds ide commode at 1 2 : 4 5 
P . M . , 4 : 3 0 P . M . , and once in the late  evening ; she wa s con ­
t inent o therwi s e . The daughter s tated that the patient 
vo ided very short ly  after repor t ing a s en s a t ion of  urgency . 
Thi s  sugge s t ed an uninhib i ted type o f  neurogenic b l adder 
dy s func t i on . 7 
July 9 .  At 6 : 3 0 A . M . , Mr s . W .  asked to be p l aced on 
the b ed s ide commode but wa s unab le  to vo id . 
At 8 : 45 A . M . , a sma l l  amount wa s vo ided into  the 
beds ide commode . Mr s . W .  t o l d  her daught er that she did no t 
want to  dr ink wat er becau s e  she was afraid o f  b e coming 
incont inen t . 
The padding on which Mr s . W .  had s lept the previous 
night wa s damp but without s trong odor . 
B etween 7 : 1 5 and 9 : 1 5 A . M . , the pat ient ' s  f luid 
int ake wa s 5 40 ml . At 9 : 3 0 A . M .  she was unab le  to vo id In 
the b e d s ide commode . C atheterizat ion by the daughter 
yie l ded  30 ml . concentrated ur ine . The inve s t igator advi s ed 
the p a t ien t  to  dr ink more f luids  during the day unt i l  
4 : 0 0 P . M .  then reduc e in take unt i l  bedtime t o  prevent 
enure S l S . The daughter was asked to o ffer the b edpan to the 
pat i en t  every three hour s to avo id precipitous urge incon ­
t inence  typ ic a l  o f  un inhib ited neurogenic b l adder .
8 
7 J .  C .  Brockl ehur s t , "The Causes  and Management o f  
Incont inence i n  the E l der ly , "  Nur s ing Mirror Supplemen t ,  
l 44 : l 5 : x i , Apr i l  14 , 1 9 7 7 . 
8 Ib id . 
Mr s . W .  ' s  daught er f e l t  ins ecure about do ing CTIC 
a l one and t he inve s t igator agreed to r eturn in the late  
evenlng to  ob s erve the procedure a s econd t ime . 
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8 : 3 0 P . M .  Mr s . W .  remained cont inent throughout the 
day and vo ided in t he bedpan or commo de as needed . An extra 
fur o s emide t ab l e t  wa s admini s t ered at  2 P . M .  be cause  marke d 
l e g  edema wa s p re s ent . 
Mr s .  W .  ' s  skin turgor was dimini shed . She was 
unab l e  to  vo i d  and cathe t er izat ion b y  the daughter yie lded 
6 0  m l . c loudy ur ine . The inve s t igator fe l t  uncertain ab out 
the s igni f i c ance o f  the r e s idua l vo lume b e caus e  of the 
pat i en t ' s  dehydrated  s t ate . 
The skin over lying Mr s .  W .  ' s  s acrum wa s re ddened . 
The dec i s i on was made to  do CT IC at b edt ime to a t t emp t to 
reduc e  the chance of enur e s i s  which cou l d  lead to breakdown 
o f  the s ac r a l  t i s sue . 
The p a t ien t ' s  daughter s tated  that she had d i f f i ­
cul ty s e e ing adequat e l y  whe ther the c athe t er was dry u s ing 
art i f i c ia l  l ight in the late  evening . She was adv i s ed t o  
r ins e the cathe t er thoroughly  in the evening and to wash i t  
w i t h  s oap and wat er and dry i t  in the mornlng . 
mornlng . 
July 1 0 . Mr s . W .  ' s  padding was again damp by 
July 1 1 . Mr s . W .  s lep t we l l  and did not r eque s t  
p a in med i c a t ion . Her daughter wi thhe ld  the furo s emide unt i l  
after  the ur ine spe c imen was ob tained . Mr s .  W .  voided 
8 5  ml . s tr aw- co lored ur ine us ing the beds ide commode . Her 
daught er performed eT Ie and ob tained 3 0  ml . concentrated , 
mucus - fi l led  ur ine . 
Mr s . W .  ' s  hear t rate was 7 2  beat s per minute and 
l e s s  irregul ar than on previous vis i t s . She app eared to 
breathe more ea s i l y . 
The inve s t igator sugge s ted that the fur o s emide 
admini s t rat ion be t imed so that the pat ient could  use  the 
b edpan dur ing the period of peak diure s i s  and avo id fre ­
quen t , s tr enuous trans fer s t o  the b eds ide commode . 
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D e s p i t e  i t s  sma l l vo lume , the res idual ur ine ' s  heavy 
mucus con t en t  nece s s i tated cont inued eTIe . Mr s . W .  ' s  
daughter s ta t ed that she cou l d  manage eTIe onl y two t ime s a 
day . The inve s t igator agreed to thi s  frequency . 
Mr s . W .  ate  and drank l i t t le dur ing the rema inder o f  
the d a y  and b egan comp l a in ing o f  back pa�n . 
July 1 4 . Mr s .  W .  cont inued to  eat and dr ink only 
sma l l  amoun t s  and comp l a ined more frequen t l y  of back and 
abdominal  p a in . Her daughter performed eTI e  twice and found 
no r e s i dua l . 
Mr s . W .  ' s  daughter gave her a l axat ive for con s t ipa-
t ion and she sub s e quent ly had frequent , sma l l bowe l move ­
men t s  requir ing many trans fer s to the b ed s ide commo de . 
Mr s . W .  ' s  oral  t emp erature was 9 9 . 6  degree s Fahrenhei t . 
Mr s .  W .  ' s  ur ine cul ture resu l t  from July  8 ,  ob tained 
dur ing d iure s i s , contained mor e  than 2 0 0 , 0 0 0  bacter ia l  
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c o l onie s per ml . ;  the cul ture on July  1 1 , without diures i s , 
showed more than 3 0 0 , 0 0 0  co l onie s per ml . Ur inary trac t 
infe c t ion was suspected . The negat ive ur ine cul ture on 
Jul y  1 may have r e f l e cted diure s i s -masked b ac ter iuria . The 
primary phy s ic ian agreed to  treat the infect ion . 
July 1 5 . Mr s . W .  was awake mo s t  o f  the night and 
her daughter and s on - in - l aw were fat igued from lack o f  
s l eep . 
A home v i s i t  was made . Mr s . W .  ' s  hear t rate was 7 0  
beat s p er minute wi th occas ional irregular i ty . There were 
a few s c at tered b a s i l ar rat e s  b i lateral ly . Skin turgor was 
norma l . 
Mr s . W .  wa s unab l e  to vo i d  on the b edp an pr ior to a 
cathe ter i z a t ion whi ch yie l ded  1 2 0  ml . The inve s t igator 
que s t i oned whe ther the d i s comfor t  o f  s i t t ing on the bedpan 
h indered the pat i ent ' s  in i t ia t ion o f  voiding . 
The f ami l y  phys ic ian had pre s cr ibed tr imethoprim­
sul famethoxazo l e  at a ma int enance do s age . Thi s was  que s ­
t ionab l e  a s  the s ymp toms sugge s t ing ur inary trac t infect ion 
began when the pat i ent was t aking the s ame agent and do s e . 
The inve s t igator c ontacted the phy s i c ian reque s t ing p ermi s ­
s ion t o  increase  the dos age to therapeut i c  leve l s  for one 
week ; i f  the s ymp t oms d id no t re s o lve , a s ter i le spec imen 
wou l d  b e  brought t o  the phy s i c ian ' s  o ff i ce for ur ina lys i s  
and cul ture . 
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July 1 7 . Mr s .  W .  wa s awake mo s t  o f  the night , c on ­
fus e d  and b e l l iger ent . Her daughter s t ated  that she wa s 
unsure how l ong she and her husband could cont inue to manage 
the c ar e  o f  Mr s .  W .  
The phy s i c ian pre s cr ibed a s edat ive at  the daughter ' s  
reque s t  and agreed to increas ing the tr ime thopr im­
sul famethoxazo l e  to therapeut i c  do s age . 
Mr s . W .  ' s  daughter t o l d  the inve s t igator that Mr s . W .  
was e spec ia l ly combat ive in the late  aft ernoon and evening 
and that per forming c a theter i z a t ion was d i f f icu l t at that 
t ime . Becau s e  o f  the daughter ' s  wear ine s s  and the d i f f i ­
cul t y  in p e r forming catheter izat ion in the even ing , fre ­
quency o f  c athe t er i z a t i on wa s reduced t o  once dai l y  in the 
morning . 
July 2 1  ( air t emperature wa s over 1 0 0  degre e s  
Fahrenhe i t ) . A t e lephone c a l l wa s made to Mr s . W .  ' s  daught� 
by the inve s t igator . The daughter s ta ted that Mr s .  W .  s l ep t 
wel l  a fter admin i s trat ion o f  the s e da tive . However , Mr s . W .  
was r e luc t an t  to  dr ink l iquids  and expre s sed fear o f  incon ­
t inenc e .  She vo ided 6 0  to  9 0  mI . o f  ur ine four t ime s daily . 
Her b e d  r ema ine d  dry at night . Cathe t er izat ion yie lded 
15 mI . r e s idual ur ine . She cont inued to  take fur o s emide 
dai l y . 
Mr s . W .  spen t  mo s t  o f  the recent days in her whee l ­
chair and no longer c omp lained o f  b ack or abdominal pain . 
Thi s sugge s te d  a r e spon s e  to the therapeut i c  do s e  o f  
tr ime thopr im- sul fame thoxazole . 
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The inve s t igator advised  Mr s .  W .  ' s  daughter t o  
record a c curat e ly r e s idual urine mea surements  ove r the next 
few day s ; if the vo l ume s remained l ow , the frequency of CT IC 
wou l d  be decrea s ed . The daughter was a l s o  encouraged to  
record  the  t ime s at  wh ich Mr s . W .  vo ided and ,  i f  a predic t ­
ab l e  p a t t ern emerged , to o f fer the beds ide commode one -ha l f  
hour b efore the expected  vo iding t ime . 
July 2 4 . Mr s . W .  b egan exper i enc ing incont inence at 
night and o c c a s ional ly  whi l e  in the whee l chair . The inve s ­
t igator que s t ioned whe ther the enure s i s  was related to long 
hours  ( 1 0 )  in bed  at  n ight after tak ing a s edat ive . There 
wa s no change in intake or output . Re s idua l ur ine by c athe ­
t er i z a t ion was 3 0  ml . Mr s . W .  comp l a ined occas ional ly o f  
b ack and abdominal pain . 
Mr s .  W .  appeared to  b e  fee l ing wel l . She tran s -
ferr ed t o  the whee l chair wi thout as s i s tance , dre s sed  her s e l f  
in a f avor i t e  out f i t  inc luding j ewe lry , and t a lked about her 
cour t ship day s . 
July 2 5  (Mr s . W .  ' s  9 0 th b ir thday ) . A horne vi s i t  was 
made to  c o l l e c t  a ur lne spec imen ( furo s emide withhe l d )  and 
r e s idual ur ine mea sured 6 0  ml . Mr s . W .  ' s  daught er expr es s ed 
int er e s t in c ont inuing to manage Mr s . W .  wi thout an indwe l l ­
ing c athe t er and r epor t ed l e s s incont inence the previous 
night . The daughter was asked by the inve s t igator to do 
CTI C  a t  b e d t ime for s evera l  night s to s ee whe ther thi s would 
e l iminat e  the enure s i s . The inve s t igator again d i s cus sed  
the ne ed t o  watch for vo id ing - t ime patterns and of fer the 
bedpan or c ommode in advance . 
7 0  
July 3 1 . A t e l ephone ca l l  was made to the daught er 
to  check on Mr s .  W .  ' s  cond i t ion . She repor ted that enures i s  
cont inued but that Mr s . W .  remained cont inent dur ing the day 
and wa s dre s s ing in s treet  c lothe s and enj oying vi s i tor s .  
Mr s .  W .  ' s  daughter to l d  the inve s t igator that she was s at i s ­
fied  with the current s ituat ion . 
Augu s t 1 .  Mr s .  W .  b egan exper iencing r ight po s ­
terior  thora c i c  d i s c omfor t and showed no intere s t  in dre s s -
�ng . Her ur ine became c loudy . 
Augus t 4 .  A horne vi s i t  was made to co l l ect  a ur ine 
spec �men . Mr s . W .  c ont inued to be di s interes t ed and com­
p la in of  p a �n . She refus ed  mo s t  f luid s , t e l l ing her 
daughter she was afraid of incont inence . 
Mr s .  W .  ' s  daughter t o l d  the inve s t igator that the 
pat i en t  was no t cooperat ive with e f for t s  made by the fami ly  
to  set  up  regu l ar t imes for  vo iding . Frequent ly , Mr s . W .  ' s  
son- in - l aw wou l d l i ft her from the b eds ide commode a fter she 
had ins i s t ed that she did  not need to vo id , on ly to f ind 
that she immed iate l y  demanded b e ing trans ferred b ack to the 
commode w i t h  or wi thout sub s equent ur ination . Thi s was 
t i r ing and fru s trat ing to the f ami ly . Re s idual ur ine meas ­
uremen t s  b y  the daught er were as  l arge as  1 2 0 ml . 
The inve s t igator reminded Mr s . W .  ' s  daughter o f  
her op t i on to  d i s con t inue the program . She decided to 
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cont inue a few more days . Becaus e o f  the large re s idual 
vo lume , frequency o f  eTIe was again increased to two t ime s a 
day . 
Augus t 6 .  Mr s .  W .  ' s  daught er s t ated that she would  
l ike to d i s c ont inue the program becaus e o f  the exce s s ive 
demand s  i t  p l aced on her s e l f  and her husband . An indwe l l ing 
cathet er wa s p l aced and a spec imen was taken to the phys i ­
c ian ' s  o f f ic e  for cul ture and s en s i t ivity . 
D i s cus s ion 
Mr s .  W .  ' s  us e o f  c l e an technique int ermi t t ent cathe­
ter i zat ion wa s inf luenc ed b y  many factors . Her b l adder 
cap ac i ty was dimini s hed be cause  of her age . Sen i l i ty and 
confus ion c ontr ibut ed to  her lack of  cooperat ion with the 
fami ly ' s  e ffor t s  to  e s t ab l i sh a t ime d vo iding rout ine . The 
br i e f  t ime l ap s e  between her percep t ion o f  urgency and actual 
vo iding crea t ed fur ther prob lems due to her need for a s s i s t -
anc e  �n tran s f er s . 
I t  i s  l ike ly  that  Mr s . W .  had s ymp toma t ic infect ion 
at  the b eg inn ing o f  the s tudy which was ob s cured b y  
fur o s emide - induced diure s i s . The add i t i onal diur e t i c  
therap y  nec e s s i t a ted b y  conge s t ive heart fai lure and the 
pre s ence o f  dehydrat ion inf luenced the frequency of vo iding 
and may have d i s tor t e d  res idual ur ine vo lume . 
The d iure s i s fo l lowing oral adminis trat ion o f  
furo s emide b eg in s  wi thin one hour and peaks wi th in the fir s t  
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or s ec ond hour . The d t ·  f ur a lon 0 the diuretic effect  i s  s ix 
to  e ight hour s . 9 P at ients  t aking fur o s emide and us ing CT IC 
need to incr e a s e  the frequency of vo iding or do ing the pro ­
cedure dur ing the hour s of  diuretic  effect , e spec i a l l y  the 
f ir s t  two hour s . Ur ine spe cimens shou ld no t be ob t ained 
wi thin e ight hour s fo l lowing furo s emide adminis trat ion to 
avo id d i s tor t ion o f  t e s t  resul t s . 
The frequency o f  CTIC was l imi ted in Mr s .  W .  ' s  case  
bec au s e  of the  many demands already p laced on her daughter . 
I t  i s  po s s ib l e  that i f  c athe t er i z at ion had been done every 
three hour s , a s  sugges t ed by Lap ide s , l O the infec tion would 
have re s o lved wi thout med i cat ion . 
I t  i s  a l s o  po s s ib le that pharmaco logic agent s might 
at s ome t ime be suc ce s s fu l l y  used in comb ination with inter-
mi t t ent cathe t er izat ion or  ab domina l expr es s ion to  manag e  
inc ont inence i n  Mr s .  W .  or an e lder ly  pat i ent wi th s imi l ar 
b l adder dy s func t ion . The adminis trat ion o f  propanthe l ine 
bromide might b e  ab l e  to incr ease  the b l adder capac ity and 
e l iminate the prec ip i t ous  urge incont inenc e . l l  The patient 
might then be l e s s  fear ful of  in cont inen ce and more recep ­
t ive to  oral  f luids . Ag ain , as in pa t i ent numb er one , 
abdominal expr e s s ion , when used  with the se agent s ,  might 
9 phys i c ian ' s  D e sk Re ference , 1 9 7 8 , p .  9 0 2 . 
1 0J .  Lap ides  e t  a l . , " Cl ean Techniqu: Intermit tent 
S e l f - Ca the t er i z a t ion in the Tr eatmen t of  Urlnary Tract  
D i s e as e , "  Journal o f  Uro l ogy ,  1 0 7 : 4 5 8 - 6 1 , Mar ch , 1 9 7 2 . 
l lWe in , p .  3 0 . 
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adequa t e ly emp t y  the b l adder s o  that CTIC i s  nece s s ary only 
one or two t ime s a day to manage the re s idual ur ine . 1 2  
Mr s .  W .  ' s  phys ical  and mental  condit ion at the t ime 
o f  the s tudy pre s ented  too many r i sk s  to s afely admin i s ter 
the s e  agent s .  According to the Phys i c i an ' s  Desk Re ference , 
propanthe l ine bromide should  be used with caut ion in e l der ly 
t ·  t d '  th f . h f ' l 1 3  p a  � en s an �n e pre s ence 0 conge s t �ve eart  a� ure . 
Imipramine hydrochlor ide mus t  a l s o  be admin i s tered with 
extreme c au t i on in pat i en t s  wi th cardiova s cular d i s ease . 
Imipramine hydrochloride may c aus e or exacerb ate confus iona l 
s ta te s , e sp e c i a l l y  in the e l der l y . 14  Mr s . W .  was not a 
c andi date  for a pharmacologic  approach to ur inary incon ­
t inence dur ing the s t udy due to her conges t ive heart fai lure 
and a c t ive s en i l e  dement ia . 
Mr s . W .  ' s  ur ina lys i s  and cu l ture resul ts  appear in 
Tab l e  2 .  I t  i s  evi den t tha t the p at ient was infe c t ed with 
thr ee  d i ff er en t  organ i sms dur ing the cour s e  o f  the s tudy . 
The r e a s on for this  i s  not app arent . 
l 2 Ib i d . , p .  3 2 . 
l 3phys i c ian ' s  De sk Re fer ence , 1 9 7 8 , p .  1 5 5 0 . 
l 4 Ib i d . , p .  8 8 9 . 
Day 
7 / 8* 
7 / 1 1 
7 / 2 5 
8 / 4  
Tab l e  2 
Ur inalys i s  and Cul ture Re sul t s  
Pat ient Numb er Three 
Cul ture Urinalys i s  
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Re sul t Organi sm Bacter i a  Leukocytes  
+ Pro t eus r e t tger i few 1 - 2  
+ Providence s tuas t i  moderate 8 0 - 1 0 0  
+ Pro t eus  vulgar i s  few 2 7 - 3 3  
+ Pro t eu s  vulgar i s  few 8 0 - 1 0 0  
+ = � 1 0 0 , 0 0 0  b ac ter ial  co lonies  per ml . 
= I.. 1 00 , 0 0 0  bacterial  co lonie s  per ml . 
,,� Spec imen from indwe l l ing catheter . " = 
Chapt er Surrrrnary 
C a s e  s tud i e s  wer e  pre s ented  of  three p a t i ents  who 
par t i c ipated in the program o f  c l ean t echn ique intermi t t ent 
cathe t er i z at i on . E ach cas e s tudy inc luded a brief  hi s tory 
of t he p a t i en t , a narrat ive of  experience s dur ing the pro ­
gr am , and a d i s cu s s i on of f indings . 
A t o t a l  o f  3 0  home vi s i t s  were made . Fourt een ur lne 
cul tur e s  and 1 3  ur ina l y s e s were done . 
Chap t er 5 
SUMMARY , CONCLUS IONS , IMPLICATIONS , AND 
RECOMMENDAT IONS 
Summary 
The purpo s e  o f  thi s s tudy wa s to  determine whe ther 
c le an techn ique intermi t t ent ca thet er izat ion ( CT I C )  per ­
formed b y  the pat ient or care - t aker was a safe  a l ternat ive 
for adu l t  p a t ient s with indwe l l ing urethra l  catheters  l iving 
at home . 
Re sul t s  o f  ur ine cul ture s were u s ed to examine the 
r e l a t ion s hip b etween b ac t er i a  in the ur ine and the use  o f  
eT I C  fo l lowing remova l  o f  an indwe l l ing catheter . Micro -
s c o p i c  examinat ion o f  fre sh , centri fuged ur ine sediment was 
performed to det ermine whether visual izat ion of l eukocyt e s  
and b ac t e r i a  corre sponded w i th po s it ive culture re sul t s . 
A c a s e  s tudy approach was used to  de s cr ib e  the 
inve s t igator ' s  exp er i enc e s  t eaching CTIe to three p at i ents  
s e l e c t ed ac cord ing to  spec i f ic cr iteria . One patient became 
c a the t e r - free a fter nine and one -ha l f  weeks o f  CT IC ; two 
p a t i ent s r e turned to use  o f  an indwe l l ing catheter for 
rea s on s  r e l at ed t o  phy s ical  s tatus or per s onal circum-
s t ance s .  
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Conc lus ion s 
The fo l l owing two research que s t ions were addre s s ed : 
1 .  Do e s  the sub s t itut ion of  c lean t e chn ique inter ­
mi t t ent cathe teri zat ion for a chron ic indwe l l ing ure thra l  
cathe t er in f luence b ac t er iur i a ?  
2 .  I s  there a relat ionsh ip b e tween visua l i z a t ion o f  
bac t er i a and leukocyt e s  on micro s cop i c  examinat ion o f  fresh , 
c entr ifuged ur ine sediment and f indings on cul ture o f  
greater than or e qua l to  1 00 , 0 0 0  bac t er i a l  co lonies  p e r  ml . ?  
The program o f  CTIC was highly ind ividual i zed 
becau s e  of p a t i ent d i fference s . Two o f  the three pat ien t s  
d i s cont inued the program and returned to  use  o f  an indwe l l ­
ing c a the t er . Ther efore , i t  i s  no t pos s ib l e  to draw any 
conc lus i on s  ab out the f ir s t  re search que s t ion . 
Four t een ur ine cul tur e s  and 1 3  ur inalys e s  were per ­
formed . O f  the 1 3  cul ture s for whi ch there wa s a corre spond­
ing ur ina l y s i s , e ight were pos i t ive , f ive were negat ive . 
F inding s o f  b ac t er ia  and leuko cyt e s  on micro s cop ic exam were 
highly var iab l e  in quan t i ty and demons tra ted no r e l a t ionship 
to p o s it i ve cul tur e  r e su l t s .  However , further r e s earch with 
much l arger number s of corresponding ur ine te s t s would  be 
nec e s s ary t o  draw a more val id c onc lus ion . 
The r e s ul t s  o f  ur ina l y s e s  in pat ient number two sug ­
g e s t ed  that thi s procedur e may b e  u s e ful in de t ec t ing poor 
te chnique . When Mi s s  S .  fai l ed to  wash properly be fore 
do ing CT IC , ur ina l y s i s  showed that her ur ine was l oaded with 
1 
b aa ,e-rie, IWhie�; -,a er ,ed as  a. warnin€4 's igna 1L .. iI':mp oQ'emeat in 
Lechn�que av� ,ed e l iniaal f infec t i on . 
- h� s _, s tudy , s howed thae i t  i s  ,p � s £ mb le �or )normal 
b J.!'fdiM • fU1lli.C,t iOlfl ' to re turn when OT[C is. us ed io'11evnng 
rem()\ta�{,..'o £ l ja chronic. indwe l l ing ure thral L catlbet en I:� 
'eulQl\'ll,s:t:t-ataed that eTIC can b e  ·t an,�.ght suc ce s s ful ly by a nur se 
to ..a - p a  ient or fami ly memb er in ' the home enrvironmerit ., 
:_Jier eby �Jl; imi.nat,ing transporr tat ion o f  handic2Jl�ped .or ;;h@ftle '" 
b,Qrund iD;cllividua l s  to c l in i c s  or phys ic ians ' o ffices  for the 
purpo s e  G£ l earning the prooedure. The r eview Gf l i bel:,ature 
and. the wlre s earch s tudy further p g illlted out t-he eerj ,rox 
ut' s e cS  in the community heal th s e t t ing to eareful ly ,evalue - e 
p:a;qie t s  within their charge who have indw'e l l ing cCltneter s  
artc.h a c t i�e: l y  pur sue a l t srnative s.· where they are indicated 
rather than accep t ing the indwe l l ing ' c atheter a� an inievciLt ­
abJ: e p:a.� lt  o E ' managing ar ina:r:y incont inence ' 
Recommendat ions 
, 
The l iter ature reviewe d on in termi ttent catheteriza-
t ion gave nO ' s'Pec:hfic guide li�es, for ' s e l ec t ing canGiidat G s  
� tC _ iG -;- The pat ient s el ec t ion cri teri:a "detvis ed ..£or oh:i: s 
( tudy "l wecre in't-ended to ' l imit the suwj e,at.s  to' a n"'Velry lS1pec i f ic 
g:n:-Q..lJ.p.ai.-� � wh i ch the inve s t igator was intere s ted . Al though 
spe c ifyin:� thi s g:noup y1.e lded the in£<Dnnat ion -€I.e s er 1'bed · 
�ooV'e dit a l sa  p-1ac.ed ; s evere e-ons t:rai9it s on the. lliltlIl1Der 0£  
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subj ec t s  ava i l ab l e  for s tudy . In order for the bas e o f  
know l edge about the us e s  of  eTIe as  a sub s t itute for a 
chron i c  indwe l l ing ure thral catheter to  broaden , i t  i s  
nec e s s ary for fur ther res earch to  b e  done with larger num­
b er s  o f  a wider range of  patients . E l iminating the cr i teria 
requiring that the p a t i ent b e  l iving at home and be taught 
the procedure at  home would open up c l inic and nur s ing home 
popula t i on s  for s tudy . Inc luding pat ient s wi th chronic  
rena l fai lure or o ther ur inary trac t  patho l ogy coul d a l s o  
add to  the vo lume o f  informa t ion as long as medical  s tatus 
was adequa t e l y  moni tored . 
A numb er o f  ques t ions were rai sed  by thi s  s tudy . 
The f ir s t  wa s the need to  determine what minimum amount o f  
pat ient c on t a c t  was e s s en t i a l  t o  as sure adequate under s tand ­
ing o f  t e chn i que and moni tor pat ient s '  phy s ical  and emo ­
t iona l  s ta tu s  a s  r e l ated to eTIe . 
A s e cond ques t ion wa s whether us ing eT Ie to e l imi ­
nate r i sk s  a s s o c i at ed with an indwe l l ing c athe ter was wor th ­
whi l e  in e l der ly , s en i l e  p at ients  such as  pat i ent number 
three becau s e  o f  the add i t i ona l burden it p l aced on family 
memb er s . 
A thir d  was whether gu ide l ine s could be developed s o  
that nur s e s  c ou l d  det ermine which p a t i ent s were candida t e s  
for eTIe  e i ther by hi s tory o r  by pre l iminary urodynamic 
evaluat ion . 
There i s  an abysma l l ack o f  nur s lng l i t erature on 
the sub j e c t  o f  c lean t echni que int e rmi t tent cathe t er i zation . 
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I t  i s  the op inion o f  thi s  inve s t igator that the re spons � ­
b i l ity  for r e s earch in thi s area should b e  ac t ive ly pursued 
by nur s e s  and no t s imp ly  l e f t  to the medical  community . 
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APPEND IX A 
CHART OF TYPE S OF NEUROGENIC BLADDER DYSFUNCT ION 
B l adder Typ e 
S i t e  o f  l e s ion 
E t i o l ogy 
Symp toms 
NEUROGEN I C  BLADDER DYSFUNCT ION* 
Lower Mo tor Neuron B l adder 
S en sory 
Neurogen i c  
B ladder 
S en s ory l imb o f  
sp inal arc 
tab e s  dor s a l i s  
pernic ious  anemia 
mul t i p l e  s c l ero s i s  
diabete s me l l i tus  
s yr ingomye l ia 
progre s s ive mus cular 
atrophy 
amy l o id 
herniated lumbar d i s c  
herpe s 
Reduc ed or ab s en t  
b l adder s en s at ion 
Autonomic 
Neurogenic 
B l adder 
Bo th s en s ory & mo tor 
l imb s  of sp inal arc 
cord tumor , trauma 
ab s ce s s  
arachno id i t i s - ­
radicul i t i s  
s p ina b if i da - ­
mye lomeningoce l e  
Ab s ent b l adder 
s en s a t ion 
Inab i l ity to ini t i ­
ate vo idance 
Stre s s incont inence 
Effec t ive u s e  o f  
Crede -Val s a lva 
expre s s ion o f  ur ine 
Mo tor 
Para lyt ic 
B ladder 
Mo t or l imb of s p inal arc 
cord tumor , trauma 
s p ina b i fida - ­
mye lomeningocele  
po lyradiculoneuronit i s  
(Guil lain- Barre ) 
po l io 
porphyr ia  
mu l t ip l e  s c lero s i s  
Painful ur inary re ten ­
t ion 




B ladder Type 
S it e  o f  l e s ion 
E t io logy 
Symp toms 
Upper Mot or Neuron B l adder 
Uninhib i t ed 
Neurogen i c  
B l adder 
Cor t i c a l  Regulatory Tract  
brain tumor , trauma 
s troke 
cerebra l ar ter io s c l ero s i s 
Parkinson ' s  d i s ea s e  
mul t ip le s c lero s i s  
s yphi l i s  ( eNS ) 
ep i lep sy 
midl ine c ereb e l l ar tumor 




Re f l ex 
Neurogenic 
B l adder 
S ens ory & Regu latory 
Tract  ( above s p ina l 
arc )  
extens ive br ain d i s ease  
( o ccas ional ly)  
cord trauma , tumor , 
atrophy 
mul t ip l e s c lero s i s  
mening i t i s - ­
arachno idit i s  
mye lodys p l a s i a  
Re f l ex invo luntary 
vo iding 
Ab s ent b l adder s ensat ion 
*Adap t ed from : N .  Peter son , "Adul t Neurogenic B l adder Dy s func t ion , "  GU , 24- 2 5 , 
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l e s s than 1 00 ml . ) ; trial  of int ermi t t ent catheteriza ­
t ion arb i trar i ly cut o f f  at 9 0  day s ; failure s d i s cus s ed . 
Kuhn , H . , e t  a l . " Int ermi t t ent Catheterizat ion as a 
Rehab i l i t at ion Nur s ing Servi ce . "  Archive s o f  Phys ical  
Medic ine and Rehab i l itat ion , 5 5 : 439-42 , Oc tober , 1974 . 
Twent y -nine patient s ,  24 wi th spinal cord inj ury , 
a l l  with previous indwe l l ing c athe ter s ; ant ib iot i c s  
s tart ed pr ior to  beginning the program in a l l  pat ients  
with greater than 1 0 5 bac t eria  in urine ; acidifiers  
u s e d ; int e rmi t t ent cathe t er i zat ion not  interrup t ed in 
event o f  infec t ion ; 1 6  o f  2 3  men , five o f  s ix women 
b e c ame c a the t er - free ( l e s s  than 1 00 ml . res idual )  with 
s ter i l e  ur ine ; fai lure s d i s cus s ed . 
Lindan , R . , and V .  Be l lomy . "The U s e  of  Intermit t ent Cathe ­
t e r i z a t i on in a B ladder Training Program :  Pre l iminary 
Repor t . "  Journal of Chronic D i s e as e , 24 : 7 2 7 - 3 5 , 1 9 7 1 . 
F i ft een pat ient s ,  14 with spinal c ord inj ury , a l l  
wit h  indwel l ing cathe t er s ; 1 4  o f  1 5  ach ieved re turn o f  
b l adder func t ion . 
Mader sbacher , H . , and G .  We i s s te iner . " Intermi t t ent S e l f  
C athe te r i z a t ion , An A l ternat ive in the Tr eatmen t o f  
Neurogen i c  Ur inary Incont inence in Women . "  Europe an 
Uro l ogy ,  3 : 2 : 8 2 - 84 , Fe�ruary ! 1 9 7 7 . . . 
Twe lve p at i ent s ,  e �ght w� th med�ca l et �o l ogy for 
incont inenc e '  ant ib io t ic s  used  rout ine ly ; improvement 
in inc on t ine�ce det a i l ed ; 1 0  o f  1 2  achieved s t er ile  
ur ine ' inf luence o f  r e s idual ur ine on incont inence di s ­
cus s ed ; appropriate  us e s  o f  �nterm�t tent cathe teri zat ion 
for c er t a in b l adder dys func t � ons d � s cus s e d . 
McMa s ter , W .  C . , J .  J .  N icho las , a�d J .  S .  Ro s :n .  " In�er ­
mit t ent Cathe t er i za t ion for Sp �nal Cor d InJ ury Pat �ents  
with Chr onic  Indwe l l ing Ure thral  Catheter s . "  Archive s 
o f  PhtS ic a l  Medic ine and Rehab i l i tat ion , 5 3 : 5 6 3-67 ,  
D e c em er , 1972 . 
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. Thi:ty- f ive s p inal cord inj ury p at ient s ,  a l l with �ndwe l l �ng . cathe t er s ; 2 1  of 3 5  cathe t er - free , inc luding b o th spas t �c �nd flaccid  pat ient s ;  s t er i l ity not 
addre s s ed ; fa� lure s , comp l i cat ions d i s cus s ed . 
O t t , R . , and . A .  � .  R? s s ier . "The Impor tance o f  Intermi t t ent C athe t er � za t �on �n Bladder Re - educat ion of  Acut e Trau ­m� t i c  Spina l Cord Le s ion s . "  Proceedin9s o f  the E �  hteenth Veteran ' s  Admin is tration S �nal Cord In · ur 
C on erenc e , Bo s t on , Mas s . ,  Octo  er - , , Un� te 
S t a t e s  Ve t erans Admin i s tration , 1971 , pp . 139 -48 . 
For t y - two pat ien t s  with spinal cord inj ury ; diet  and 
agen t s  u s ed for ur ine ac idific at ion ; 9 8  percent catheter ­
fre e ; 8 8  p ercent with s ter i l e  ur ine . 
Pearman , J .  W .  "Uro log ical  Fo l low Up o f  9 9  Spina l Cord 
Inj ured Pat ien t s  Init i a l l y  Managed by Intermittent Cath­
e ter i z a t ion . " Br it i sh Journal of Uro l ogy ,  48 : 5 : 2 9 7 - 3 1 0 , 
1 9 7 6 . 
N ine ty-nine s p inal cord inj ury pat ient s ; 7 4  o f  7 5  
men , 2 2  o f  2 4  women cathe t er - free ; 46 percent o f  men , 
5 9  percen t  o f  women s ter i le wi thout r e infe c t ion fo l l ow ­
ing d i s charge . 
P e lo s o f , H . , F .  Dav id , and R .  Car ter . "Hydronephro s i s : 
S i l en t  Hazar d  o f  Int ermit tent Catheter i zat ion . "  Journal 
of  Uro l ogy ,  1 1 0 : 3 7 5 - 7 7 , Oc tober , 1 9 7 3 . 
Two p at ient s with s p inal cord inj ury pre s ented who 
deve l oped  hydronephro s i s  within two weeks o f  beginning 
int ermi t t en t  c atheterizat ion without cul ture b e ing pos i ­
t ive ; weekly monitor ing o f  renal funct ion urged when 
thi s procedure i s  used  in the acute p o s t - trauma period . 
Perka s h , I .  " Intermit t en t  C atheterizat ion : The Uro logis t ' s  
P o int o f  View . " Journal o f  Uro l ogy ,  1 1 1 : 3 5 6 - 6 0 , March , 
1 9 7 4 . 
E ighty-nine p a tient s ,  7 9  with indwe l l ing cathe t er s ; 
7 5  p er c en t  s t er i l ity  dur ing ho sp ital i zati?n ,  6 6  percen� 
po s t - d i s charge ; e f fec t s  o f  pro longed prev�ous  c atheter � -
zat ion d i s cus s ed . 
" Intermit t ent C athe terizat ion in Sp inal Cord 
Injury Pat ient s . "  Journal o f  Uro logy ,  1 14 : 2 3 0 - 3 3 , 
Augu s t , 1 9 7 5 . 
One hundred e l even pat ien t s  ( fo l low-up o f  1 9 7 4 
s tudy) ; improvement in rate o f  c atheter : free . s tatus from 
9 1  percen t  to  98  percent with u s e  of  adJ unct �ve surgery 
d i s cus s e d . 
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----.,.....--
. " Int ermi t t ent Cathe ter izat ion Fai lure and an App:oach � o B l ad�er Rehab i l ita t ion in Spinal Cord Inj ury P a t l en t s . Archlve s o f  Phys ical  Medicine and Rehab i l i ­t a t i on , 5 9 : 1 : 9-17 , January , 1978 . 
. . One hundre d  f�ur �a l e  p at ient s with spinal cord lnJ ury ! a l l  �ut  S l� wl th indwe l l ing c atheters  and e s t ab 1 7 s hed  lnfect lon ; ana l y s i s  o f  patient s who fai l ed to  aC�l eve b a l a�c ed b ladder funct ion pre s ented ; uro ­dynaml c �val�at lon in pat ient s requir ing intermit tent c a thet er l z at lon more than e ight weeks and use o f  adj unc ­t ive neurogenic agents  and surgery advoc ated . 
__ � __ . "De trusor - Sphinc t er Dys s ynerg ia and Detrus or Hyp erre f l exia Leading to  Hydronephro s i s  Dur ing Int er ­
mit ten t  C athe t er i zat ion . "  Journal o f  Uro logy , 1 20 : 6 2 0 -
2 2 , November , 1 9 7 8 . 
Two c a s e  s tudie s  o f  s p inal  cord inj ury pat i en t s  
pres ented ; urodynamic evaluat ion recommended after three 
months o f  intermi t t ent catheter i zat ion . 
Rhame , F .  S . , and I .  Perkash . "Ur inary Tract Infe c t ions 
Oc curr ing in Recent Sp inal Cord Inj ury Patients  on 
Intermi t t ent Cathe te r i z a t ion . "  Journa l of  Uro logy , 1 2 2 : 
6 6 9 - 7 3 , Novemb er , 1 9 7 9 . 
Seventy spina l c ord  inj ury pat ien t s , 3 9  with indwe ll­
ing cathe t er s ; b ladder irr igant used with intermi ttent 
c athe t er i za t ion ; ur ine s teri l i ty di s cus sed in terms of 
inc idence  and c au s at ive organi sms . 
Sper l ing , K .  B .  " Intermit t ent Cathe t eri zat ion to Ob t ain 
Cathe t er - Free B l adder Fun c t ion in Sp ina l Cord Inj ury . "  
Archive s o f  Phys ical  Me dicine and Rehab i l i tat ion , 5 9 : 1 :  
4-8 , J anuary , 1 9 78 .  
N ineteen mal e  sp inal cord inj ury p at ient s ; 1 0 0  
percent c a the t e r - free ( r e s idua l l e s s than 1 0 0  ml . )  
within 3 0  days ; cho l inerg ic agents  used in 14 ; 3 7  p�r ­
c en t  infe c t ed ( 1 0 3 colonies  per ml . )  at  t ime o f  dls ­
charg e ; 2 6  p ercent infected  at  three mon th fol low-up . 
S t over , S .  L . , J .  M .  Hi l l er , and C .  S .  Nepomuccno . " Int er ­
mi t t ent C a the t er i zat ion in Pat ien t s  Previous ly on 
Indwe l l ing Cathe t er Drainage . "  Archive s o f  Phys ical  
Medic ine and Rehab i l i t a t i on ,  54 : 1 : 25-30 , January , 
1 9 73 .  . 
Thirt y - three s p inal cord inj ury pat ien� s wlth . 
indwe l l ing c a the t er s ; 7 3  percent freed � f lndwe � l lng ; 
5 6  percent c omp le t e l y  c athet e: - free ; fal lure s , lnf lu­
enc e  of  indwe l l ing cathe ter dls cus s ed . 
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S t over , S .  L . , e t  al e " Intermi ttent  Cathe ter i z at ion : Fo l low -Up S tudie s . "  Para�legia , 1 5 : 1 : 3 8 - 46 , May , 1 9 7 7 . 
. Twe�t y - s ix spinal cor injury pat ien t s  managed with �ndwe l l �ng cathe ter in acute p o s t - inj ury period ; fo l l ow­
�p r ev7a l e d  higher inc iden ce o f  pye localiectas i s  than �n p a t �en t s  who used  intermit t ent c athet er i zation .  
Vivian , J . , and E .  Bor s . "Exper ience wi th Int ermi t tent 
Ca the t er i z at ion in the Southwe s t  Reg ional Sys t em for 
Treatment o f  Sp inal  Inj ury . "  Paraplegi a ,  1 2 : 1 5 8 - 6 6 , 
May , 1 9 7 4 / February , 1 9 7 5 . 
S ixty- four p at ient s ; ac idifier s  us ed ; neurogenic  
agen t s  a s  needed ; trial  period of  three months ; 79  per ­
cen t  c athe ter- free ; 3 5  per cent o f  cathe ter - free pat ien t s  
had s ter i le ur ine wi thout ant imicrob ial s ; ac cep t ab le 
r e s idual  vo lume 2 0 percent o f  b ladder capacity in upper 
motor  neuron b l adders ; 10 percent in lower motor neuron 
b l adder s . 
Wal sh , J .  J .  " Fur ther Exper ienc e with In termi t t ent Cathe ­
t e r i z at ion . "  P ar aplegia , 6 : 7 4- 8 8 , May , 1 9 6 8 / February , 
1 9 6 9 . 
One hundred s even p at ient s ,  al l with s p ina l cord 
inj ury ; r e sul t s  pre s ented in terms of s t er i l i ty and 
l ow rate  o f  comp l ica t i on s ; adj unc t ive surg ical me asures  
d i s cus s ed . 
Y rne l l  S K and N .  S .  Check l e s . " Intermit tent Cathe -a , . .  , 
t e r i z a t i on : Long Term Fo l low-Up . "  Ar chives of  Phy s i c al 
Medi c ine and Rehab i l i tat ion , 5 9 : 1 1 : 491-95 , November ,  
1978 . 
One hundred spinal cord inj ury patient s with 
previous indwe l l ing cathe t er for average of 1 . 2  year s , 
a l l  infected ; neurogen i c  agent s used  as  ne eded ; 9 4  . p at ien t s  catheter - free on dis charg e ; fai lur e s , comp l �ca­
t ions d i s cus s e d . 
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PHYS IC IAN ORDER FORM 
I hereby g ive my cons ent for 
a p a t ien t  under my medical  care and sup ervi s ion , to begin a 
progr am o f  c le an technique intermi t t ent cathet er izat ion 
according t o  the pro toco l s  for technique and me thodo logy 
deve loped  b y  Chr i s t ine H .  Le s s e l s ,  R . N . , a graduat e  s tudent 
in nur s ing a t  VCU -MCV . 
(phy s i cian ' s  s ignature) 
APPEND IX D 
PAT IENT CONSENT FORM 
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PAT IENT CONSENT FORM 
I under s t and the program o f  c l e an t e chnique inter ­
mi t t en t  cathe t er i z at ion a s  de scribed to me by Mr s . Chr i s t ie 
Le s s e l s , R . N . , a graduat e  student in nur s ing at VCU -MCV . 
I under s t and that informa t ion from te s t s  done on my 
ur ine dur ing the progr am wi l l  b e  used as a res earch proj ect  
for graduat e educat ion by Mr s .  Le s s e l s . 
I under s t and that the program wi l l  invo lve s everal 
home vi s it s  by Mr s . Le s s e l s . 
I under s tand that cathe t er i zat ion mus t  b e  done 
regul ar l y  and that forge t t ing or b ecoming c are l e s s  could 
cau s e  me to  become very s ick . 
I under s t and that a l though unl ikely , the comp l ica­
t ion of  ur inary tract  infe ct ion could oc cur and require 
treatmen t . 
I under s t and that my par t ic ipat ion in or wi thdrawal 
from the s tudy wil l  in no way affect  my care at MCV Ho s ­
p i tal s . 
I under s t and that in the event o f  any phys ical  or 
ment al inj ury resu l t ing from my par t i cipation �n thi s . 
re s e ar ch proj e c t , VCU wi l l  not o f fer comp ens at lon or medlcal 
treatment . 
Date  S igned 
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1 02 
INTAKE AND OUTPUT RECORD 
D a t e  Hour Int ake Output 
KEY : Int ake is the amount of l iquid t aken in by eat ing or 
dr inking . I t  inc lude s ho t or cold  dr inks , water , 
j e l lo , pudding , s oup or ice  cream .  Rec ord the amount 
and what  i t  was that you ate  or drank . 
Out
E
ut i s  the amount o f  ur ine that i s  pas sed dur ing 
or e tween c athe terizat ions . Re cord the co lor , 
c l earne s s and sme l l  o f  your ur ine as  we l l  as  the 
amount . 
APPEND IX F 
IN STRUCT IONAL BOOKLET ON CLEAN TE CHN IQUE 
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Gener al Direct ions 
1 .  D o  your c a thet er izat ion four time s a day . Do no t l e t  
more than f ive hours pa s s  be twe en t ime s that you cathe ­
t er i z e . ( Examp l e s : 7 - 12  - 5 - 10  or 8 - 1 - 6 - 1 1 )  
Me a�ure the ur ine c arefully  every time you c athe teri ze 
or �f you are ab l e  pas s ur ine on your own . If the 
amount of ur ine come s to  more than 13 ounce s  when you 
catheteri ze , b egin do ing your cathe t erization every four 
hour s . 
2 .  Record a l l  o f  your intake and output for the f ir s t  week 
o f  int ermi t t ent  cathe teri zat ion . Your l iquid int ake 
s hould t o t a l  no more than 6 8  ounce s or eight - and-one ­
hal f  cup s in a day . Try to l imit your intake after 
5 P . M .  to  no mor e  than two cup s . Always record the 
amount  o f  ur ine you pas s through the cathe ter or on 
your own . 
3 .  I f  a t  any t ime you begin to  fee l i l l  or fever i s h , or if 
your ur ine b e come s c loudy or change s color , check your 
t emperature . I f  it  i s  1 0 0  degrees or over , you wi l l  
need t o  b e  examined b y  your doc tor . Al so , i f  thi s  
occur s , Mr s .  Le s s e l s  wi l l  vis i t  and again review the 
t echnique o f  in termi t t ent ca the ter izat ion wi th you . 
4 .  When you are f ir s t  le arning in termit tent c atheterizat ion, 
you may want  to wear a pad or a d iap er j us t  in case  
there i s  a leakage o f  ur ine b e twe en t ime s you cathe -
1 . 
2 .  
3 .  
ter i z e . p .  1 
CARE OF YOUR CATHETER 
After  us ing a cathe t er , wash it and rinse  it car e ful ly 
us ing s o ap and wat er . You may u s e  p ipe c leaner s i f  
needed . A l l ow i t  to  dry in a c lean p lace o r  use  the 
warm a ir from a hairdryer a s  shown by Mr s . Le s s e l s . 
When cathe ter i s  comp le t e l y  dry , s tore i t  in a z ip lock 
b aggie unt i l  i t s  next us e . 
You do not need to  b o i l  your c lear p las t i c  cathe t er . I f  
i t  b e come s c loudy and you are unab le  t o  get  i t  c l ean , i t  
i s  t ime t o  begin us ing a new cathe ter . 
p .  2 
ure thra 
inner 
l ab i a  
ANATOMY 
outer lab ia 
�-r--+----------- vag ina 
anus 
1 0 5  
p .  3 
HOT TO DO INTERMITTENT CATHETERIZATION 
1 .  G e t  a l l o f  your supp l ies  together : 
C a theter 
Mirror 
Light 
Container to co l le c t  ur ine 
Measur ing cup 
Chux 
2 .  Wa sh the area very we l l  from front to  back us ing soap 
and water . 
3 .  Wa sh your hands thoroughl y .  
4 .  P l ace  t he chux under your hip s . 
5 .  Spread your legs  and p l ace the l ight and mirror so  that 
you c an see  the vag ina and urethra . 
6 .  Spread your l ab i a  with one hand and gent ly in sert  the 
cathe ter with the other . The cathe ter should enter 
the ure thra j us t  about two inche s pas t where the ur ine 
begin s  to f l ow .  
7 .  When the ur ine s top s f lowing , let  go wi th the hand 
which has b e en spreading the l ab ia and pres s gent ly 
over the b l adder area . Bear down . 
8 .  Remove the cathe ter s lowly . I f  ur ine b eg ins to  f low 
again , wa it unt i l  i t  s to p s  b e fore removing the 
cathe t er . 
9 .  Measure and record the amount o f  ur ine . 
p .  4 
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CLEAN TECHN I QUE INTERMITTENT CATHETERIZAT ION 
(Adap ted  from procedure s  descr ib ed by Lowe & Har tman ) * 
Supp l ie s : C l ear p l a s t ic 14  Fr . cathe t er s  ( 2 )  Container t o  co l l e c t  ur ine 
Measur ing devi ce to che ck vo lume o f  ur �ne Soap and wat er 
C le an wash c lo th and towe l 
Hand mirror 
Z ip l o ck p l a s t i c  b ag to s tore c l ean ,  dry 
catheters  
Chux 
B l ow- t yp e  hairdryer 
Pro c edure : Fema l e s  
1 .  
2 .  
3 .  




8 .  
9 .  
Ask pat ient to a t t emp t to  ur inate . 
Wi th pat ient lying sup ine , p l ace chux under 
hip s . 
Wash the perineal area with soap and water 
b e ing e spec ial ly  careful to c l eans e away 
a l l  feces . 
Have pat ient abduct legs  and p l ace cont ainer 
for ur ine co l l e ct ion in the area be tween 
them . 
S e t  up an adequa te l ight source . 
Was h  hands . Put on c l ean g l oves i f  des ired . 
Spread the l ab ia and locate both ur inary 
mea tus and vaginal ori f ice  u s ing the hand 
mirror . 
Gent l� ins er t  the cathe ter about three 
inc e s  ( about two inches p a s t  where ur ine 
beg in s  to f low) and a l low ur ine to f low 
into container . 
Hhen ur ine s top s f lowing , app ly gen t l e  
manua l pre s sure in the suprapub i c  area 
( Crede ) to he lp as sure comp l ete emp tying 
o f  the b l adder . Ask pat ient to b ear down . 
""'Be t t e  S .  Lowe , "The How to o f  S e l f  -Cathe t er i zat ion,"  
E .  T .  Journa l , Winter , 1 9 7 5 - 7 6 , pp . 6 - 7 ; Mar tha Har tman , 
"Intermi t tent S e l f - Cathe t er iz at ion , "  Nur s ing 7 8 , 8 : 7 2 - 7 6  
November , 1 9 7 8 . 
1 0 . 
1 1 . 
1 2 . 
1 3 . 
14 . 
1 5 . 
1 6 . 
Remove catheter and wash with soap and 
water . Al low i t  to  air dry on a c l ean 
c loth or paper towe l or us e a b l ow-typ e  
ha irdryer . P l ace c lean dry cathe t er in 
z ip l ock p l a s t i c  b ag . 
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Re cord ur ine vo lume . 
Moni tor temperature daily . 
Repeat cathe ter i z at ion every f ive hour s 
except for one e ight hour per iod at  night . 
Rec ord a l l intake and output o f  fluid , 
inc lud ing ur ine whi ch pat ient i s  ab l e  to 
vo id . Pat ient to l imi t daily f luid intake 
to 2 0 0 0 ml . ' s ( about 8 1 / 2  c . )  wi th on ly a 
sma l l  por t ion o f  the total amoun t taken 
after 3 P . M .  
I f  ur ine vo lume i s  ever greater than 400 ml . , 
increa s e  frequency o f  c athe ter izat ion 
unt i l  i t  equa l s or i s  l e s s  than 400 ml . 
I f  after one week o f  ca theter i z ing every 
f ive hour s , ur ine vo lume is cons i s t ent ly 
les s than 400 ml . ,  frequency can be s l owly 
decrea s ed . Thi s  is e spec ial ly true of 
even ing cathe terizat ions , s ince f luid 
int ake i s  res tric ted in the afternoons . 
I f  evening catheteriz at ions yield  l e s s  
than 1 0 0  ml. , they may b e  omi t t ed , provid­
ing that int ake res tr ict ions are main ­
tained . 
APPEND IX H 
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METHOD FOR URINALYS I S  
Urinalys i s  was performed b y  the inve s t igator us ing 
the f ac i l i t i e s  at  the laboratory of the medical t e chno logy 
s choo l a s s oc iated wi th the local me dical cen ter . Three 
hour s were spent do ing ur inalys is  under sup ervis ion o f  
facu l t y  memb er s  in the s choo l  o f  med ical  te chno logy t o  va l i ­
date  the inve s t ig ator ' s  compe tency . A facu l ty memb er was 
gener a l ly avai l ab l e  for que s t ions or conf irmation of resul t s  
dur ing the t ime the inve s t igator was examin ing spe cimens . 
The Kova - Sy s t em for s tandardized ur inaly s i s  wa s us ed 
as  fo l lows : 
1 .  The spec imen was agitated  to m�x the sediment 
and 9 ml . were poured into  a Kova- tub e . 
2 .  The spe c imen was centr i fuged at  1 5 0 0  revo lut ions  
per  minut e for f ive minut e s . 
3 .  A Kova - P e t ter was in serted into the Kova - tube 
and a l l  ur ine exc ept the 1 ml . he ld  at the b a s e  of  the tub e 
wa s dec anted . 
4 .  The s e d iment was ag itated and a one or two drop 
s p e c imen p l aced  on a s t andard g las s s l ide wi th a cover s l ip . 
5 .  Ten to  1 2  low power fields  wer e  examined for 
ca s t s  and mucus , with sp e c ia l  a t t en t ion to the per iphery 
o f  the cover s l ip . 
1 1 1  
6 .  High power was used t o  examine 1 2  or more fields  
for  b ac ter i a , whi t e  c e l l s  and red ce l l s . Bacteria  were 
r e corded a s  " few , moder ate , numerous or lo aded . "  \.fuite  and 
red  c e l l s  wer e  re corded a s  an average number per field . 
Coun t ing wa s done by visua l i z ing the field  as  b e ing divided 
into  quadrant s . 
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CATHETER CLAMP ING PROCEDURE* 
D irec t ion s : 
1 .  Dr ink a cup of  water every hour . 
2 .  Mea sure and record a l l f luid in take and output . 
3 .  C l amp the catheter as  soon a s  po s s ib le in the 
morning . 
4 .  For the f ir s t  two days , remove the c l amp for five 
minu t e s  every hour . 
5 .  Alway s r emove the c l amp at n ight for s l eep ing . 
6 .  On the thi rd and four th days , remove the c l amp for 
f ive minute s every two hour s . 
7 .  On the fi fth and s ixth days , remove the c l amp for 
five minute s  every three hours . 
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8 .  On the s eventh day , remove the c l amp for five minutes  
every four hour s . 
9 .  On the e ighth day , the c athe ter wi l l  b e  removed and 
a vo iding tr ial  b egun . 
*Adap ted  from a B l adder Train ing Schedul e used by 
the In s t ruc t ive Vi s i t ing Nur s e  Assoc iat ion in Richmond , 
Vir g inia . 
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. � Chri s t i ne H .  Lesse l s ( Dr .  E th e l yn 
E .  tx1 ey, Adv i  sor) Pr I nc i pa I I n vest i gato r  








Adm i n i s t ra to r  o f  Re sea rch G ra n t s  & Contracts 
T I TLE OF I NV EST I GAT I ON :  C l e a n  T e c h n ique I n te rm i t t e n t  C a t h e r i z a t i o n : I s  i t  a S a fe 
Al t e rn a t i v e fo r Pa t i e n t s  w i t h  I ndwe l l i n g  Fo l ey s w h o  a re u n a b l e to Lea rn S e l f - C a t h e t e r i z a t i o  
VCU ASS I GNED NUMBER :  2/ 3 1 /80 
The Comm i ttee o n  t h e  Con d u ct o f  H uma n Re sea rc h  o f  V i rg i n i a  Commo n wea l th Un i ve r s i ty 
met on Fe b r u a ry 27 , 1 980 , a n d  t h e  a bove I n vest i ga t i on wa s rev i ewed a n d  a p p rove d . 
You a re c a u t i o n e d  to note that : 
I .  I n f o rmed ,  w r i tten con s e n t  i s  req u i red o f  e a c h  h uma n s u bj ect o r  h i s  l eg a l l y  
q u a l i f l e d g ua rd i a n o r  n ext-o f - k i n ,  u n l e s s  s p ec i f i ca l l y  exc l u d ed . 
2 .  A n y  dev i at i on f rom t he a bove n a me d  p rotoco l ,  o r  t h e  i de nt i f i cat i o n o f  
u n a nt i c i p a te d  p ro b l ems w h i c h may i n vo l ve r i s k t o  s u bj ects , mu st b e  repo rted 
to t h f s  comm i ttee for rev i ew a n d a p p rova l .  
3 .  You r s t u d y  I s  s u bj ect to cont i n u e d  s u rve i l l a nce by t h i s  comm i ttee , a n d  i t  
w i  I I be rev i ewed p e r i od i ca l l y .  T h e  n e xt rev i ew i s  sche d u l ed for 
F e b r u a ry 1 "98 1 At that t i me you m u st ma ke ava i l a b l e  to the 
comm i ttee a ros te r  o f  a l  I s u bj ects , a f i l e of  t h e  comp l eted p e rm i s s i on s l  I p s 
a n d  a s umma ry o f  t h e  re s u l ts obta i n e d , e s p ec i a l l y  a n y  a d ve rse o r  u n expected 
e f f e ct s . 
4 .  A I  I req u e s t s  f o r  I n fo rmat i o n  re l ated to t h i s  i n vest i g at i o n m u st I n c l u de the 
exact t I t l e , t h e  i n vest i g a to r ,  a n d  t h e  VCU St u d y  Number a s  noted a bove . 
5 .  Th i s  i n vest i ga t i on h a s  been i n d e nt i f i e d a s  be i n g s u bm i tte d  to t he Dep a rtment 
o f  Hea l th ,  Ed ucat i o n and We l f a re ,  and w i l I be ce rt i f i ed to H .  E .  W .  
Yes NO X 
6 .  I n  some I n s ta nce s  a p p rova l i s  cont i ng e n t  u po n  comp l i a n ce w i t h c h a n g e s  
d e s i g n ated b y  t h e  comm i ttee . I f  s u c h a re i mposed , they a re l i sted o n  a n  
a ttac he d  s h eet , o n e  cop y  o f  wh i c h m u st be s i g n e d  a n d  ret u rned to t h e  
comm I ttee to I n d i ca te the i n ve st i gator ' s  a ccepta n ce o f  t h e  c h a n g e s . Whe re 
the re I s  n o  a ttachment , t h e  stu d y  w a s  accepted . 
DLB la d  
( Rev i se d  Fo rm Dated 5/ 1 /76 ) 
Do n a l d L . B rumme r , M . D . , C h a i rma n , 
Comm i ttee On T h e  Con d uct o f  H uma n R e s e a rc h  
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